










































where TIME and DEPENDABILITY 

COUNT IN COMMUNICATIONS . . . 

INTERNATIONAL'S ONE DAY CRYSTAL PROCESSING 
SERVICE AVAILABLE WORLD WIDE 

AMATEURS • EXPERIMENTERS • COMMERCIAL 

AMATEUR CRYSTALS (FA-5, FA-9 spot frequencies 1000 KC to 
137 MC .01% Tolerance. 

Wire mounted, plated crystals for use by amateurs and ex¬ 
perimenters, where tolerances of .01% are permissible and wide- 
range temperatures are not encountered. 

Designed to operate into a load capacitance of 32 mmf on the 
fundamental between 1000 KC and 15 MC. Designed to operate 
anti-resonance on 3rd overtone modes into grid circuit without 
additional capacitance load. Fifth overtone crystals and seventh 
overtone crystals are designed to operate at series resonance. 
(Write for recommended circuits.) 

Custom made COMMERCIAL CRYSTALS 70 KC to 100 MC 

Wire mounted, plated crystals, for use in commercial equip¬ 
ment (Type F-6) where close tolerances must be observed. All 
units are calibrated for the specific load presented by equipment. 

Circuit: As specified by customer. Crystals are available for 
all major two-way equipment and in most cases the necessary corre¬ 
lation data is on file. 

Prices on request. 

How To Order: For fastest service, our crystals are sold direct. 
Terms F.O.B. Oklahoma City. 



*One Day Processing . . . Orders for less than five crystals will be 
processed and shipped in one day. Orders received on Monday 
through Thursday will be shipped the day following. Orders 
received on Friday will be shipped the following Monday. 
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Ik* IN ONLY MINUTES CONVERT YOUR CAR RADIO 

for SHORT WAVE RECEPTION WITH A MOBILETTE 





P 


Ricnvt* 


ANTIKNA ^'1 


uia®®iiL^p 


International’s NEW all transistor, Crystal Controlled Converter. 

• Easy to Install. • Works on G or 12 volts without change. 

• Power connector plugs into cigarette lighter socket. (No external 
power supply needed.) 

Designed by International for Amateurs, Citizens Licensees, 
Short Wave Listeners, Hobbyist. 

Available in Seven frequency ranges covering the Amateur 
bands, 75 through 10 meters, the Citizens band, and WWV Na¬ 
tional Bureau of Standards Time Broadcasts. 

Three simple steps to install (1) Remove antenna lead from 
car radio and plug into input of Mobilette. (2) Plug jumper wire 
from Mobilette into antenna connection of car radio. (3) Plug 
power connector into cigarette lighter socket. Mobilette normally 
wired for negative ground battery system. When ordering positive 
ground, add Suffix “P” to catalog number. 

International Mobilettes cover these short wave bands. 

Catalog No. Frequency Catalog No. Frequency 

630 - 105. 75 meters (Amateur) 630 - 102. 15 meters (Amateur) 

630 - 104. 40 meters (Amateur) 630- 101..11 meters (Citizens) 

630 - 106. 10 MC (WWV Time) 630 - 100 . 10 meters (Amateur) 

630 - 103. 20 meters (Amateur) 28.5 - 29.5 MC 

Available soon for 6 and 2 meters at slightly higher price. 





Complete, reody to 
plug in ond operote 
. . . . only S19.95 

Order direct from International. Terms F. O B 

Okla. City. Include postage. Shipping weight 2 lbs. 

Send for FREE Catalog covering International's 
complete line of Crystals and Equipment. 

















The TECHNICAL MATERIEL CORPORATION 


MAMARONEC 
NEW YORi 


IN CANADA 

TMC Conodo l»d , Ottawa. Ontario 


SPECIAL 

CRYSTAL 

FILTERS 


The Model SBG-1, Single Sideband Generator, is a stabilized direct reading 
exciter system adjustable to 320,000 frequencies over the range of 1.75 to 33.75 
megacycles in 100 cycle steps with a basic stability of 1 part in 10* per day. The 
generator is an all purpose device providing SSB, DSB, ISB, and AM. 

All frequency determining elements in the SBG-1 are derived from a 1 me 
source which has a phasing control for correction to an external standard. Also, 
the unit may be connected to an external standard of greater stability without 
degeneration to the standard. When the sideband exciter unit is bypassed, the 
Model SBG-1 may be used as an ultra stable R.F. frequency source. 

Housed in a standard relay rack with 60 inches of panel space, the control 
portion requires only 29 Vj inches of rack space. The other components may be 
housed separately in the event this makes for a more convenient installation. 


For full detailed 
information anile for 

BULLETIN 228 


Write directly to TMC, Momoroneck, N.Y. for literoture and nente of distributor covering your oreo. 

Cable: TEPEI, Momoroneck, N.Y. 
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Please understand that this is Volume 1, Number 1 of 
73, It is NOT perfect—it isn't even anywhere as good as 
Vd like it to be. But, all things considered, a major miracle 
has been worked and this issue IS in print. 

Feedback 

We both have a vestal interest in 73 being us inter¬ 
esting as possible. You. can help me keep my finger on 
year pulse by sending a postcard every month listing the 
articles in the order of your interest. I will publish results 
of this monthly survey as an encouragement to the authors. 
The top author each month will get, in addition to the 
compliment, a check from us for 50% of his original pay¬ 
ment. Thus your vote each month will serve to help me in 
the selection of future articles and will encourage good 
writers both with plaudits and some extra cash! 

Writing For 73 

O NE of the first moves in planning the pub¬ 
lication of 73 was to get in touch with 
past authors of ham articles and explain to 
them that there was a new magazine coming 
and that it needed articles. To encourage them 
we established the firm policy of paying for 
all articles immediately upon acceptance. This 
encouraged quite a few, as you can see in this 
issue, and as you will see in the subsequent 
issues. 

There must be a lot more of you with inter¬ 
esting ideas to communicate. Naturally we 
prefer technical and construction articles, but 
if it is interesting and hammy we’ll probably 
shell out. One author has hustled us for over 
$1000 so far and shows no sign of drying up 
yet. 

Suggested Procedure 

If you’re in doubt about whether we’ll buy 
or not just send in an outline and, if possible, 
some pictures. We’ll probably OK it. Try to 
get the best pictures you can and type it up 
double spaced (use a dictionary). 

Laboratories Needed 

Readers and manufacturers both expect us 
to run the same old tests on new equipment and 
write up pleasant little blurbs which carefully 
sidestep the obvious shortcomings of the gear 
and repeat almost verbatim the specifications 
published in the ads. I have tried running hon¬ 
est reports on equipment in the past only to 
meet mountains of emotion from the manufac¬ 
turers and their advertising agencies and 


apathy from the readers. This was obviously 
not the correct approach. 

After much stewing over this problem I 
think I have an answer that will satisfy every¬ 
one . . . even me. Unfortunately, even with the 
twenty-four year collection of radio debris 
around the shack I don’t have the necessary 
equipment to do the job of testing that I have 
in mind. And any of you chaps with an inclina¬ 
tion to do something helpful for us all suit¬ 
ably equipped? You’d need a pretty good 
’scope, dummy loads for various power levels, 
an rf voltmeter, an ac ammeter, a KW Variac 
for line voltage tests, an audio oscillator, fre¬ 
quency meter, antenna tuner, etc. This would 
enable you to run fairly good checks on a 
transmitter. The receiver tester would have to 
have different gear. 

What I want is a thorough technical listing 
of the facts about the equipment. For a trans¬ 
mitter we want to know the list price, weight, 
size, tubes used, bands covered, ac power on 
standby, ac power under full load, heating 
under full load, input to final, output power, 
efficiency, frequency stability during transmit, 
drift during standby, antenna switching pro¬ 
visions, compatibility with other commercial 
gear, how well fused, how well the operator 
is protected from electrocution, ease of ser¬ 
vicing, TVI, ease of tuning, ease of band¬ 
changing, calibration of VFO (if any), re- 
setability of VFO, backlash of VFO dial, spot¬ 
ting switch, high voltage on standby, high 
voltage under full load, interlocked, overload 
relay or protection, 108 volt test, 132 volt line 
test, audio response, shipping weight, connect¬ 
ing wires supplied, driving power required 
(amplifiers) on various bands, etc. 

Then comes the objective on-the-air activity 
with the rig for a couple of weeks to get the 
feel of it. By this time the writer should be 
able to turn out quite a piece, listing the statis¬ 
tics and pointing up the more positive aspects 
of the equipment in a general commentai-y. 

We need the same treatment for receivers 
and other ham items. Anybody interested? The 
pay is miserable. All those who do not vol¬ 
unteer take one step backwards. 

Our Advertisers 

It takes a lot of personal interest in the 
hobby for an advertiser to run an ad in a 
brand new ham magazine. He has to put aside 
questions about what this will cost him in dol¬ 
lars per thousand readers and how much dup¬ 
lication he is getting of readership in other 
ham magazines. He already has his budget al¬ 
located for a long time ahead and this means 
an extra unexpected expense which may well 
bring little return. 

Since it is advertising revenues that make 
it possible for magazines to be published we 
all owe a lot of gratitude to the handful of 
(Continued on page 25) 



from min 7]£ .. a completely new _ 

CITIZENS BAND f thaTmeets 
TRANSCEIVER \ FCC regulation^ 


*EICO premounts, prewires, pretunes, and seals the ENTIRE 


transmitter oscillator circuit to conform with FCC regulations 
(Section 19.71 subdivision d). EICO thus gives you_th<e trans¬ 
ceiver in kit form that you can build and put on the air without 
the supervision of a Commercial Radio-Telephone Licensee! 



#761: 117 VAC & 6 VDC 


#762: 117 VAC & 12 VDC 


incl. mtg. bracket (Pat. Pend.) $99.95 


• #. 


J|t ‘$25- —'» 
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NEW! 60-WATT CW 
TRANSMITTER #723 
Kit $49.95 Wired $79.95 

Ideal for novice or advanced ham 
needing low-power, stand-by rig. 
60W CW, 50W external plate mod¬ 
ulation. 80 through 10 meters. 


90-WATT CW TRANSMITTER* 
#720 Kit $79.95 Wired $119.95 
*U. S. Pat. No. D-184,776 
"Top Quality" — ELECTRONIC 
KITS GUIDE. Ideal for veteran or 
novice. 90W CW, 65W external 
plate modulation. 80 through 10 
meters. 


HIGH-LEVEL UNIVERSAL 
MODULATOR-DRIVER #730 
Kit $49.95 Wired $79.95 

Delivers 50W undistorted audio. 
Modulates transmitters having 
RF inputs up to 100W. Unique 
over-modulation indicator. Cover 
E-5 $4.50. 


GRID DIP METER #710 
Kit $29.95 Wired $49.95 

Includes complete set of coils 
for full band coverage. Continu¬ 
ous coverage 400 kc to 250 me. 
500 ua meter. 
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Highly sensitive, selec¬ 
tive SUPERHET (not re¬ 
generative) receiver with 
51/2 dual function tubes 
and RF stage. Continuous 
tuning over all 23 bands. 
Exclusive Super-Hush® 
noise limiter. AVC. 3"x5" 
PM speaker. Detachable 
ceramic mike. 5 Watt 
xtal-controlled transmit¬ 
ter. Variable “pi” net¬ 
work matches most popu¬ 
lar antennas. 12-position 
Posi-Lock® mounting 
bracket. 7 tubes and 1 
xtal (extra xtals avail¬ 
able). Covers up to 20 
miles. License available 
to any citizen over 18 — 
no exams or special 
skills required: applica¬ 
tion form supplied free. 
Antennas optional. 

Additional crystals $3.95 
each. 


Most EICO distributors 
offer budget terms. 
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COLOR & MONO DC-5MC LAB & 
TV 5" OSCILLOSCOPE #460 
Kit $79.95 Wired $129.50 

5" PUSH-PULL OSCILLOSCOPE 
#425 Kit $44.95 Wired $79.95 


PEAK-TO-PEAK VTVM #232 
Kit $29.95 Wired $49.95 

VACUUM TUBE VOLTMETER #221 
Kit $25.95 Wired $39.95 


RF SIGNAL GENERATOR #324 
(150kc-435mc) 

Kit $26.95 Wired $39.95 

TV-FM SWEEP GENERATOR 
& MARKER #368 
Kit $69.95 Wired $119.95 


DYNAMIC CONDUCTANCE TUBE 
& TRANSISTOR TESTER #666 
Kit $69.95 Wired $109.95 

TUBE TESTER #625 
Kit $34.95 Wired $49.95 





33-00 Northern Blvd., 
Long Island City 1, N. Y. 


EICO, 33-00 N. Blvd., L.I.C. 1, N.Y. 
Show me how to save 50% on 72 

Name. 



73-10 | 

. 1 

models of top-quality.- □ Ham 
Gear n Test Instruments □ Hi- 

Address. 




Fi □ Send free Short Course for 
Novice License. Send free cata- 

City. 

...Zone. 

.State. 

. I 

log and name of neighborhood 
EICO distributor. 

Add 5% in the West. 
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Z-9A 

Z-9R 
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Type 2XP 


n crystals 


STANDARD OF EXCELLENCE SINCE 1934 


AMATEUR TYPES 
40 and 80 Meters, PR Type Z-2 

Rugged. Low drift, fundamental oscillators. High activity and 


power output. Stands up under maximum crystal currents. Stable, 
long-lasting; ±500 cycles. $2.95 Net 


Third Overtone, PR Type Z-9A 

Hermetically sealed; calibrated 24,000 to 24,666 and 25,000 to 
27,000 Kc„ ±3 Kc.; .050" pins. $4,95 Net 


6 Meters, PR Type Z-9A 

Fifth overtone; for operating 
metically sealed; calibrated 50 


CITIZENS BAND CLASS "D" 
Type Z-9R, Transmitter 

FCC assigned frequencies in mega¬ 
cycles: 26.965, 26.975, 26.985, 
27.005, 27.015. 27.025, 27.035. 
27.055, 27.065, 27.075, 27.085, 
27.105, 27.115, 27.125, 27.135, 
27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.225; calibrated 
to .005%. (Be sure to specify manu¬ 
facturer of equipment). $2.95 Net 


directly in 6-meter band; her- 
to 54 Me., ±15 Kc.; .050" pins. 

$6.95 Net 


COMMERCIAL TYPES 


Commercial Crystals available from 
100 Kc. to 70 Me. Prices on request. 


Type Z-l, MARS and CAP 

Official assigned frequencies in 
the range. Calibrated to .005%. 

1600 to 10000 Kc. $3.45 Net 


CITIZENS BAND CLASS "D" 
Type Z-9R, Receiver 

Specify l.F. frequency, also wheth¬ 


er receiver oscillator is above or 
below transmitter frequency. Cali¬ 


brated to .005%. (Be sure to specify 
manufacturer of equipment.) 

$2.95 Net 


Type Z 1, TV Marker 

Channels 2 thru 13.. $6.45 Net 
4.5 Me. Intercarrier, 

•01%. $2.95 Net 

5.0 Me. Signal Generator, 

• 01%. $2.95 Net 

10.7 Me. FM, IF, 

•01% . $2.95 Net 


Type Z-9R, Radio Control 

FCC assigned frequencies in mega¬ 
cycles: 26.995, 27.045, 27.095, 
27.145, 27.195, 27.255; calibrated 
to .005%. (Be sure to specify manu¬ 
facturer of equipment). $2.95 Net 


Type Z-6A, 

Frequency 

Standard 


Suitable for converters, experimental, etc. Same holder 
dimensions as Type Z-2. 

1600 to 12000 Kc., (Fund.) ±5 Kc. $3.45 Net 

12001 to 25000 Kc. (3rd Overtone) ±10 Kc. $4.45 Net 


To determine band 
edge. To keep the 
V FO and receiver 
properlv calibrated. 

too Kc. $e.95 

Net 



ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. 
ORDER FROM YOUR JOBBER. 


Z-6A 


PETERSEN RADIO CO., fnc. 2800 W. Broadway 

COUNCIL BLUFFS, IOWA 




EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U. S. A. 
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CELEBRATING 





YEARS OF SERVICE 


Leo I. Meyerson, 

W0GFQ 


AT THE tltjGy 


Amateur Supermart 

NOVICE TECHNICIAL ADVANCED AMATEUR 



Headqurirofs-yon 

NOW WITH OUR EXCITINC NEW Libml Tijmpj'Po^ mwi/VhM 




St'i 



RECONDITIONED EQUIPMENT 

With nearly 800 items continually instock 
and a turnover of nearly 500 pieces each 
month, World Radio offers the Economy- 
Minded the finest in used gear, sent to 
you in “like factory new" condition. In¬ 
cidentally, this large turnover allows us 
to offer the Nation’s best Trades, too. 


is handsome 2-color wall map measures 28x36”; shows call areas, time zones, 
jnitoring stations, major towns and cities; includes a WAS Check List; will 
ace the wall of any ham shack. 50c Ea. 


JUST OFF THE PRESS FREE 196! 

BSt/t 

CATALOC 

200 Pages of Top 
Ham Bargains 

Send for Yours 
TODAY ! 




WORLD RADIO LABORATORIES 


3415 W. BROADWAY 


PHONE 32 8-1851 


COUNCIL BLUFFS, IOWA 



DEAR LEO: PLEASE RUSH □ NEW CATALOG D FREE RECONDITIONED EQUIPMENT LISTS 
□ ENCLOSED IS MY $.50 FOR RADIO REFERENCE MAP 


NAME: 


.CALL. 


ADDRESS:. 


.CITY & STATE:, 


I 
I 
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The 

Audio 

Booster 



Jim Kyle, K5JKX/6 
I 1953 Cameo Place 
Granada Hills, Calif 


IT ow would you like to have 100 percent 
modulation at all times, instead of just 
on ])eaks? 

Here's a gadget that hangs between your 
mike plug and the transmitter input that can 
do just that for you 1 . It's based on an unusual 
telephone-repeater circuit developed for use 
on a 20-mile intercom line. Addition of a gain¬ 
controlling channel produced The Audio 
Booster. 

The original circuit was unique in that it 
amplified signals passing in either direction 
over the line, and had only one set of terminals 
which doubled as input and output. This fea¬ 
ture has been retained, in case your rig puts 
an audio signal back into the microphone. 

The quickest way to analyze circuit opera¬ 
tion is to take a look at the block diagram, 
Fig. 1, and the input-bridge simplified sche¬ 
matic, Fig. 2, while reading the following para¬ 
graphs. 


1 You don’t really want to adjust il that way, though. 
It would wipe out all amplitude variation, leaving only 
the frequency components to carry your voice, and the 
result is completely unintelligible! 


Looking at Fig. 1, you’ll see that a signa 
coming from the microphone passes througl 
the input-bridge to the input sides of both am¬ 
plifiers. Amplifier No. 1 boosts the signal somt 
40 db, then rectifies it to produce a positivt 
control voltage. This control voltage is appliec 
to Amplifier No. 2 to adjust its gain. With i 
strong signal, representing an audio peak, the 
gain of Amplifier No. 2 can be reduced to zero 
With a weak signal, however, Amplifier No 
2 can produce some 50 db gain. 

The amplified output from No. 2 is returnee 
to the input-bridge circuit, from which it goes 
on to the transmitter. You can see that s 
strong signal, or peak, will not be affected by 
the presence of the Booster. Weaker signals 
or “valleys”, though, will receive some 40 dt 
of boost. Since the dynamic range of youi 
microphone’s output is probably only about 20 
to 25 db, this means that you have the ability 
to turn speech “inside out” amplitude-wise, it 
you like. By adjustment of the limiting thresh¬ 
old control in the AGC line, however, you 
can keep the signal right side up while re¬ 
ducing the dynamic range to only 3 or 4 db if 
you like. 




Fig. I. Block diagram of the Audio Booster and 
its tie-in to your audio system. Operation is 
explained in the text. 


Fig. 2. Input-bridge circuit, simplified sche¬ 
matic diagram. If all resistance are equal, the 
bridge is balanced. 
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PARTS LIST 


T.* antf ormers: 

T1 — Transistor input transformer, primary im¬ 

pedance .2 meg, secondary impedance 1 K 
(Stancor TA-47 with primaiy and secondary 
connections reversed, or equivalent) 


The input-bridge circuit is the feature bor¬ 
rowed from the airfield intercom design. Fig. 
2 will probably look familiar to you as a 
Wheatstone bridge. The bridge, when balanced, 
produces infinite isolation between terminals 
1 and 3 and terminals 2 and 4, and vice versa. 
However, if a signal is coupled across arm A 
only, it will show up at both sets of terminals. 
Conversely, a signal fed in at either pair of 
terminals will show up in arm A. 

Therefore, arm A can be connected across 
an audio line, and any signal appearing on the 
line will show up at all four terminals of the 
bridge. Let’s hook 1 and 3 up to the input of 
an amplifier, and 2 and 4 to the output 3 . Now, 
any signal coming in on the line will go to the 
amplifier input. After it has been amplified, 
it will come back in to the opposite and isolated 
bridge terminals, and be returned to the line 
from whence it came. Still, input and output of 
the amplifier are isolated and oscillation will 
not develop. 

Theoretically, there’s no limit to the ampli¬ 
fication you can obtain with one of these. In 
practice, about 40 db. is the limit, since that’s 

-Notice that both input and output oC the amplifier 
must be isoluted from ground. This means that trans¬ 
former coupling is a must when using this circuit. 


T2— Transistor interstage transformer, primary im¬ 

pedance 10 K, secondary impedance .16 meg 
(Stancor TA-32 or equivalent) 

T3— Transistor interstage transformer, primary im¬ 

pedance 10 K, secondary impedance 200 ohms 
(Stancor TA-34 or equivalent) 

approaching the limit of isolation in a practi¬ 
cal bridge circuit. If the line is non-reactive, 
and if you provide a fine balance adjustment 
(R13 in Fig. 3) and take care in construction 
to minimize stray coupling, a few more deci¬ 
bels may be squeezed out. 

The only thing to watch out for in construc¬ 
tion of the Booster is stray coupling around 
the bridge. This may limit your usable gain 
and consequently the compression ratio of the 
gadget. Otherwise, construction is according 
to usual transistor practices. An LMB No. 143 
box chassis provides plenty of room for com¬ 
ponents. Locking-type potentiometers are rec¬ 
ommended, but they’re expensive. H. H. Smith 
lock nuts for standard volume controls work 
just as well. 

To put the booster in operation, first hook it 
across the input of an amplifier connected to a 
speaker. RI, the floor level control, should be 
at minimum setting and the AGC line should 
be temporarily grounded to remove all control 
voltage from the boosting amplifier (connect 
a jumper from the base end of R12 to the re¬ 
turn line). 

Slowly advance Rl toward maximum. At 
some point, unless you’re lucky and have per- 

(Continued on page 46) 
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Somethinc 

v_> 

Nevv 

R. E. Baird. W7CSD i r-\ 

Oregon Technical Instilufe 

Frequency 

Modulation 


he production of a new and strange kind 
of variable capacitor recently came to the 
attention of the writer. This capacitor takes the 
form of a semiconductor, is about the size of 
a germanium diode, and is available in sizes 
from 7 to 100 mmfd. The strange thing about 
this little gadget is that the capacity is a 
function of a dc bias voltage impressed across 
it. The manufacturer, Pacific Semiconductors 
Inc., Culver City, California, use a standard 
voltage of four volts as the 100% capacity 
rating point. It may be seen from the curve 
in Fig. 1 that at zero voltage the capacity is 
about 250% and at 100 volts the capacity has 
dropped to 20% of the 4 volt value. Caution: 
A reverse polarity voltage should never be 
used and any superimposed ac peak must not 
go on the other side of zero. 

As soon as you get the full import of the 
above you begin to get ideas. The “Varicap,” 
for such is its trade name, has many possibili¬ 
ties. The first one the writer thought of was 
an FM modulator. 
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CAPACITANCE (C) 


The Modulator 


It is fairly obvious that the Varicap as par 
of the frequency determining circuit in a sell 
excited oscillator would vary the frequency ii 
accord with its bias voltage. It was decided t< 
use the Varicap in conjunction with a Meiss¬ 
ner Signal Shifter to achieve FM. A dost 
check with an oscilloscope revealed that th< 
peak voltage across the frequency determining 
grid tank of the oscillator might run as high 
as 20 volts. Since a bias voltage in excess oi 
20 volts is not in the portion of the curve mosl 
usable for this purpose, it was decided tha' 
a 5 mmfd ceramic would be put in series witl 
the 50 (approx) mmfd Varicap across th( 
tank as shown in Fig. 2. This gives a voltagt 
division leaving less than 2 volts rf across thf 
Varicap which can be biased with 3 or 4 volts 
dc. 

The modulator was constructed as shown ir 
the illustrations and connected across the grit 
tuning condenser in the Signal Shifter witl 
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audio input jack in the side of the cabinet. 
Tests indicated rather high quality speech, 
even using slope detection. In the shifter 
shown the oscillator frequency is 10.5 me and 
output is on 21 me. This in turn feeds a 400 
watt power amplifier. 

Side bands 

For amateur use NFM has been defined as 
FM which takes up the same band width as 
conventional AM. The Varicap offers an un¬ 
usual possibility in that the size of one side 
band may be greatly reduced. If the Varicap 
is biased at the knee of the curve, approxi¬ 
mately four volts, a reduction of 2 volts will 
raise the capacity 50% while an increase of 
2 volts will decrease the capacity only about 
10%. With an ac signal it will be seen that 
the lower side band will be much wider than 
the upper side band; in fact, the upper side 
band almost disappears. You might say we 
have single side band FM, with carrier. If the 
bias is reduced to less than 3 volts, side bands 
approach the same size. 

Quantitative Tests 

The writer had never used FM in ham radio 
before, so it seemed that some tests as to its 



effectiveness were in order. 

Using a dummy antenna and tone modula¬ 
tion the transmitter was adjusted for 100%' 
AM. An HQ-160 located about 100 yards dis¬ 
tant was then adjusted so that the audio out¬ 
put indicated by a VTVM was 1 volt, when 
tuned for maximum signal. Without changing 
any volume control on the HQ-160, the AM 
was removed, and FM substituted. Tuned for 
maximum slope detection the audio measured 
.9 volts. The side band was observed to be 3 
kc wide. This is certainly a pretty good argu¬ 
ment for FM. For the CW man wanting to go 
on phone the economy would be hard to beat. 

It just so happened that the power ampli¬ 
fier used was a pair of suppressor grid modu¬ 
lated 4E27A tubes. As such, in order to get 


100% AM it is necessary to run at a high 
negative voltage on the suppressors and very 
inefficient carrier conditions. A second test 
was run with the suppressor grids grounded. 
This of course doubled the input and the 
efficiency giving about four times as much car¬ 
rier power (with the tubes running cooler). 
The measured audio voltage at the output of 
the HQ-160 was exactly 2 volts. So it would 
seem that the FM has an efficiency modulated 
AM system beat by a ratio of 2 to 1. This as¬ 
sumes, of course, that the power supply can 
deliver the extra power. If such is the case 
the amplifier will put out twice as much talk 
power on FM as it will on efficiency modulated 
AM. 

On the Air Tests 

On the air tests have left nothing but satis¬ 
faction. Reports continually are received “I 
wouldn’t have known it was FM if you hadn’t 
told me.” Comparison of AM and FM same 
carrier level have been just about a dead heat 
and with the power upped, as indicated above, 
the FM is way ahead. 

One very peculiar report which has left the 
writer puzzled is that many hams who have 
received other FM signals say that FM by this 
method is much cleaner and easier to copy. 



You would think that FM is FM no matter 
how you get it, but such seems not to be the 
case. Possibly the curve presented by the rate 
of change of capacity better complements the 
selectivity curve of most receivers than does 
reactance tube modulation or some other 
method. Discriminator detection has been re¬ 
ported as excellent. 

The Varicap makes a first class FM modula¬ 
tor embodying simplicity itself. The reader 
might be interested to know that a high im¬ 
pedance mike driving a single transistor will 
operate the Varicap modulator. A kilowatt 
transmitter with one transistor as the only 
stage of audio is a little unusual to say the 
least. We will perhaps see many other uses 
for the Varicap in the future. Ei® 


7-J AUA TPI I P PADin • I I 



T N the past few years, since the VHF opera- 
4 tions took deep roots, many manufacturers, 
together with some of the braver amateurs 
embarked on a rather new idea of building and 
marketing converters for most frequencies in 
the amateur spectrum. Each one claimed bet¬ 
ter performance, more gadgets and a lower 
price. Some of the manufacturers incorporated 
expensive tubes, others used common tubes 
with tricky dolled up circuits claiming ridicu¬ 
lously low noise figure that could only be 
achieved by parametric amplifiers or tunnel 
dicdes. 

The consensus of opinion among many 
brethen is that the more tubes and gadgets 
that are splattered in the cii’cuit, the better 
the performance. Nothing is farther from the 
truth in the majority of cases. Of course there 
are circuits with desirable gadgets that can 
be found in many good converters whose specs 

Bantam 

Converters 

John Wonsowicz, W9DUT 

4227 N. Oriole Avenue 

Norridge 34, Illinois 


can be checked and found as advertised. But 
there are many on the market that do not 
meet the advertised claims although they pos¬ 
sess the same number of components or per¬ 
haps even more gadgets. Now, how is one 
to know without first buying and suffering 
with the unit until something better, or at 
least different, comes along for another bitter 
experience? That type of operation is not too 
bad for those that can easily afford it, but how 
about the ham with a limited budget and a 
burning desire to own something good the first 
time? 

This article was written especially for those 
who want the most for their dollar and per¬ 
sonal satisfaction in constructing a fine unit 
capable of maximum performance with the 
minimum of components. The simple bantam 
converters herewith described, we sparked 
about two years ago while exploring the pos¬ 


sibilities of using a common drug-store variety 
of tubes to do a man size job in the VHF 
region. Making a page by page search in the 
tube manuals for data and curves on various 
inexpensive tubes, the 6U8 offered favorable 
answers and was given the acid test by build¬ 
ing a 144 me converter around them. Several 
circuits and components lay-outs were tried 
and evaluated in the frequency range of 50 
me to 220 me and working models built. Upon 
completion of these models and optimizing of 
their circuits, reduction of components and 
miniaturization was undertaken for simplicity, 
space saving and reduction in cost. As you 
will notice, there are no superfluous gimmicks, 
rf chokes or expensive feed-thru capacitors 
that are almost universally used in commer¬ 
cial gear. These items were completely ignored 
by proper parts lay-out and point to point 
wiring that is clean and straight forward. 



Lay-out 

The mechanical lay-out of all converters ex¬ 
cept the 220 me are identical, and a typical 
chassis lay-out will serve them all. Coil forms 
are %" O.D. C.T.C. slug tuned and all bias re¬ 
sistors and isolation resistors ai-e typical. 
However, the by-pass capacitors and coupling 
capacitors are chosen for optimum perform¬ 
ance at the operating frequencies and these 
are indicated in the parts list. 

In laying out the mini-box chassis care must 
be exercised not to deviate from dimensions 
given for they are important in so far as 
proper coupling between coils and good shield¬ 
ing between input and output circuits is con¬ 
cerned. The mini-box chassis is a Bud prod¬ 
uct, No. CU-3016 (4% x 214x1%) natural 
finish aluminum. The shield, as seen in the 
photo, is 1/32" brass plate shaped and cut 
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ut for the tube socket and mounted as shown 
n the drawing. It is held in place by two 
-56 screws and soldered to the center of the 
ube socket. This also serves as a low re- 
istance ground plate to which all components 
eturning to ground are soldered. 

The mechanical difference in the 220 me 
onverter is the addition of another 3/16" 
lole for an extra coil and slight juggling 
f other parts to fit the same type of chassis, 
’his can be seen in the full size drawings. 

Circuits 

In describing the circuits lets start with 
he highest frequency converter first, the 220 
tie unit. In this converter, as in all others, 
he first tube, a 6U8, performs two functions. 


The triode section is used as a low noise 
grounded grid amplifier and the pentode sec¬ 
tion is used as a mixer. The signal is fed 
through the variable capacitor Cl to a tap on 
the cathode coil Ll which is slug tuned, and 
the amplified signal at the plate of L2 is in¬ 
ductively coupled by the close proximity of 
the. coils to the grid of the mixer. The grid 
is coupled to the coil by 13 mmf capacitor and 
a test point separated by two 470K resistors 
is provided for measuring oscillator injection, 
as will be explained in “testing”. The plate of 
the mixer is tuned to 13 me the if frequency 
and the output is link coupled for low im¬ 
pedance output to the receiver. Incidentally, 
this 13 me if coil is %" od C.T.C., the same 
size form as in all other converters. 

The second 6U8 is a generator that provides 
































three functions in one envelope; oscillator, 
tripler and doubler. The grid of the pentode 
section and its screen is used as a third over¬ 
tone crystal oscillator. The screen is tuned to 
slightly higher than the crystal frequency of 
34.5 me. The signal appearing at the screen 
has a harmonic content strong enough so that 
the plate circuit can pick off the third har¬ 
monics and is tuned to 103.5 me. This output 
is then capacitively coupled to the grid of the 
triode section and the plate of this triode is 
tuned to the second harmonic making it reso¬ 
nant at 207 me. This signal, beating with the 
incoming signal of 220 me produces an if fre¬ 
quency of 13 me. Since the receiver tunes from 
13 to 18 me a coverage of 220 to 225 me is 
achieved. 

The 108, 144, and 152 me converters use 
%" od coil forms in all circuits and the first 
(>U8 performs the same function as in the 
220 me unit. However, the second 6U8 differs 
in that it is used as an oscillator in the triode 
section and a tripler in the pentode section, 
as shown in the schematic. 

The 50 me and lower frequency converters 
differ from the above by isolation of the crys¬ 
tal oscillator only. The triode section is used 
as the straight through crystal oscillator 
operating on the crystal fundamental fre¬ 
quency, and the pentode section is tuned to 
the oscillator frequency and controlled by ad¬ 
justing the core in the output coil L5 for 
proper injection voltage to the mixer, by slight¬ 
ly detuning it. For best signal-to-noise ratio 
and best sensitivity of all these converters it 


was found that injection voltage of .f> to .8 
volts at the test point measured with a Simp¬ 
son Model 2G0 Volt-Ohmmeter was optimum. 
Higher or lower injection brought higher noise 
or lower sensitivity. 

Although the author has built converters 
below 50 me, the coil data is not given since 
most commercial receivers tune up to 30 me. 
However, those interested in constructing con¬ 
verters below this range should use a grid 
dipper for resonating the coils and pick out 
the size and type of coils as a starter from 
the coil chart given under the heading of Res. 
Freq. 

Construction 

The construction of these converters is quite 
simple and components are inexpensive. How¬ 
ever, proper sequence of parts placement is 
important for ease of assembly. Bear in mind 
that all components except the coils are placed 
and soldered in their respective positions; then 
make up the coils for the desired band, secure 
them to the chassis and solder in the necessary 
parts to the coils. 

Step one. After the chassis has been layed 
out and drilled, fasten in the two sockets orient¬ 
ing them as shown. Next fasten in the brass 
shield soldering it to the center lug and pins 
5 and 9 of the rf socket. 

Step two. Fasten the antenna, if output and 
power connectors into place as shown in the 
photo and make the necessary connections to 
them. 







Step three. Solder in the resistors and capa- 
itors. 

Step four. Secure and solder in the coils, 
'his sequence proved to be best for the many 
onverters that have been built and eliminated 
he scorching of components with the soldering 
ron or leaving cold solder joints in hard to 
;et at places. 

Tuning 

Tuning of all converters is rather typical; 
mly slight deviations may be necessary on 
ome frequencies, and these will be apparent 
o the builder. 

Let’s start tuning the most popular one, the 
44 me converter. If a grid dipper is handy, 
he entire unit can be closely tuned and then 
leaked on the air. However, to optimize the 
lerformance, a noise generator should be 
ised. Assuming that neither is on hand let’s 
.tart by setting the cores in all coils about half 
vay; next, insert the negative lead of your 
/olt-Ohmmeter into the test jack and the posi- 
ive lead to chassis. Set the Volt-meter to its 
owest dc range. Connect the antenna to the 
nput and if output to your receiver tuned to 
L4 me. Apply power to the converter; 150 volts 


B+ and notice if your receiver S-meter kicks 
up with additional noise. If not, the oscillator 
is not working and the osc. core should be ad¬ 
justed to slightly higher frequency. While ad¬ 
justing this core observe the S-meter for a 
slight swing or listen to your speaker for an 
increase in noise, then leave the core set at 
this position. If the oscillator kicks out a 
good signal the voltmeter at the test point will 
also indicate a slight reading. Now, observing 
the voltmeter, tune the tripler coil L5 for the 
highest reading. Next, tune in a signal on 
your receiver and peak the rest of the coils 
for the loudest signal. After all coils are 
tuned, return to the tripler coil L5 and adjust 
the injection voltage for .6 to .8 volts. At 
this point the signal appears cleanest. During 
this adjustment it may be necessary to slight¬ 
ly touch up on the mixer grid coil L3. After this 
is done and the signal is tuned in, try playing 
with the cathode coil LI and the series an¬ 
tenna capacitor Cl, juggling them for the best 
signal-to-noise ratio. 

In the 220 me converter the tripler coil L7 
should be peaked for the highest indication on 
the meter and left alone. Then juggle for in¬ 
jection voltage between the doubler coil L5, 
(Continued on page 46) 
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The Risky 


^ Worried about a few extra pounds? 

K9AMD advocates tower-climbing for loss of 
weight. 


Part I of a 3-part Story: 

W9EHH, Mike Hrindak, of Gary, Indiana, is 
"up a tree." With a beam antenna, lead-in, and 
tools, he's wondering "What'll I do now?" 'x(T 


Hobby 
of Hamming 

S ome folks think that hams are the world’s 
worst athletes, but the truth is that ama¬ 
teur radio has put the daring young man on 
the flying trapeze in second place. The cause 
for the confusion may be that magazines usu¬ 
ally picture a ham reclining in a plush swivel 
chair surveying a table full of gear, not giv¬ 
ing the slightest hint that there is more to the 
game than meets the eye. How is the casual 
reader to know that the limp-looking guy in 
the photograph spent half the day wrapped 
around the weaving top of a 100-foot tower 
juggling a handful of tools and a fifteen 
pound rotator in a gale wind? As a general 
rule, it’s safe to say that for every set of call 
letters heard on the bands, somebody huffed 
and puffed to tie a long wire or install a beam 
antenna. 

“My XYL worries about extra pounds,” 
says one limber fellow, “but all I have to do 
to stay trim is run up and down my tower 
a couple times a day.” 

Hams can still buy life insurance, but there 
are certainly lots less hazardous hobbies. The 
wildest game of tiddly-winks results in nothing 
worse than a sore fiddling finger, but anybody 
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Carole F. Hoover K9AMD 
401 East Wood Street 

Hillsboro, Illinois 


who takes an unchartered flight from a slop¬ 
ing roof or slippery pole may end up in 
enough plaster casts for an army to autograph. 

Most neighbors beat it to the nearest win¬ 
dow when “that electronic nut next door” 
starts scaling his roof or tower. The antics 
they see for free in his back yard beat televi¬ 
sion by a mile. A paid human fly won’t tote 
thirty pounds of wobbling metal elements 
through tree limbs and power lines without a 
safety net below but a ham will, and gladly. 
Of course, the same fellow would shudder if 
offered a “risky” job like painting the house, 
and his wife has long since given up the 
perilous thought of getting him to fix the leaky 
roof. 

Compared to a red-hot signal report from 
Formosa or Nepal, the danger of a compound 
fracture is nothing, so without batting an 
eye, amateur radio operators scramble over 
rooftops, scale towers, and shinny up tree 
trunks to get their antennas in the best pos¬ 
sible places. Answering the call of the wild 
blue yonder, they can be spotted almost any¬ 
where, anytime. In fact, if you see some sky- 
high object that isn’t a bird, plane, or an out- 
of-orbit astronaunt, it’s probably a ham. 113 

Part 2—something's caught! Jim, K9RUH, 
another Gary Ham, goes up to see if he can 
help get his buddy untangled. (Who says hams 
don't get exercise?) 


Part 3—Mike is making progress now, but he 
has to leave the bean behind. When he gets to 
the top of the pole, he'll worry about the an¬ 
tenna. (This story has a happy ending as Mike 
has worked a lot of DX since this sunny day in 
Gary.) 


On top of the tower, Dick Pattie, W9VWJ..A. 
isn't quite sure what he'll do when the 20 meter 
beam reaches his height, but he'll give it all 
he's got. This is just one example of the "great 
sport" of amateur radio. 


W9EZA, Dan Hoover, of Hillsboro, Illinois, is 
a typical ham dare-devil. Repairing the lead-in 
wire of his antenna 40 feet up is nothing, but 
he wouldn't think of doing a dangerous job 
■^like fixing the leaky roof. 









H ow would you like to try something old, 
with a new twist? Here is an item that will 
stir the imagination of many a cw operator, 
who can’t afford to sink a weeks wages into 
one of those “new' fangled” gadgets called an 
Electronic Key. The offspring of my junk box 
is show'll in the photograph; a tubeless, tran¬ 
sistorless Electronic Key. How does it sound? 
I’ll bet you can’t distinguish it from one of 
those high price jobs! 

The key has its own built-in pow'er supply, 
and forms the dot and dash characters through 
the use of high impedance relays operating in 
simple RC time constant circuits. The dots and 
dashes are self-completing, and the spaces are 
automatically formed between the characters. 

If the component values shown in the cir¬ 
cuit diagram are used, the speed range of the 
unit will be approximately 10 to 25 wpm. How¬ 
ever, after reading the circuit analysis (which 
follows) it will become clear that a circuit of 
this type can be modified to cover almost any 
speed range simply by changing the com¬ 
ponent values of the RC time constant, char¬ 
acter forming circuits. 

Circuit Analysis 

Line pow'er (115 v 00 cy) is applied to ter¬ 
minals 1 & 2 on the terminal strip. The conven¬ 
tional wave rectifier power supply supplies 
approximately 90 v dc, which drops to about 
75 v dc w'hen the unit is keyed. Terminals 3, 
4, and 5 on the terminal strip are wired to 
the key. Terminal 3 energizes the DASH re¬ 
lay (Kl), terminal 4 is the common lead to 
the key, which supplies B f power to terminals 
3 or 5, depending upon the position of the key, 
and terminal 5 energizes the DOT relay (K3). 

The operation of both the dot and dash cir¬ 
cuits are similar. In the dot circuit, however, 
the actual speed of K3 is controlled by the po¬ 
tentiometer across the relay coil. The capacitor 
(C5) introduces a slight amount of delay help¬ 
ing to form the w'eight of the dots. Otherwise, 
the operation of the dot and dash circuits are 
identical; thus, only the operation of the dash 
circuit w'ill be discussed in detail. 


Tubeless 

Electronic 

Key 

When terminal #4 is shorted to terminal 
#3 (the key being pushed to select a dash), 
dc pow'er will he passed through a set of nor¬ 
mally closed contacts on relay K2 (the space 
relay) directly to the coil of relay Kl (the 
d-sh relay), energizing relay Kl and charging 
capacitor C3. When Kl energizes, contacts on 
Kl apply dc pow'er to the coil of K2, energizing 
K2 and charging capacitor C4. Another set of 
Kl contacts close, keying the transmitter. 
When K2 energizes, the dc power is removed 
from terminal #4 through action of another 
set of now open K2 contacts (assuming that 
the key is being held in the dash position). 
DC pow'er is thus removed from Kl. However, 
Kl does not release immediately due to the 
charge held by capacitor C3. When the charge 



on capacitor C3 has fallen below' the hold-in 
voltage of Kl (the time required depends upon 
the setting of PI), Kl de-energizes, breaking 
the transmitter circuit and removing dc power 
from the coil of relay K2. Relay K2 does not 
release immediately, due to the charge on 
capacitor C4 (the time interval depends upon 
the setting of P2). The set of K2 contacts in 
series with terminal #4 thus prevents B-p 
power from reaching the coil of Kl until C4 
has fallen below the hold-in voltage of coil K2. 
When K2 does de-energize, Kl immediately fires 
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again, and the cycle is repeated, provided the 
key is held closed. 

Relay K3 (the dot relay) operates in the 
same manner as relay Kl, in conjunction with 
relay K2, except for the differences pointed out 
earlier. 

Normally open contacts on both Kl and KM 
are wired in parallel across terminals #0 and 
#8, to which the keyed circuit is connected. 

In some speed ranges, capacitor C5 does not 
control the actual weight (or length) of the 
dot character. The weight (or length) of the 
dot character is controlled by the shunting ef¬ 
fect of PM, changing the pull-in and drop-out 
point of K3. 

The extra set of contacts on K2 (see termi¬ 
nal #4) are not necessary, but were wired in 


parallel with the other set of K2 contacts be¬ 
cause they were available and were used to 
help prolong relay life. 

The power supply, as explained before, is a 
conventional !•> wave type. Although the cir¬ 
cuit diagram shows 2 filament transformers 
back-to-back, a single isolation transformer 
may be used if one is available. If an isolation 
transformer is used, the pilot light should, of 
course, be changed to operate on 115 v ac. 

Four factors should be pointed out when 
discussing the operation of this key. They are 
listed as follows: 

1. Due to the mechanical and electrical 
limitations of the relays, complete 
coverage of the “speed range’’ is not 
(Continued on page 56) 



















































A Digest of 
Surplus 



Gordon E. Hopper, W I M EG 
75 Kendall Ave. 

Framingham, Mass. 



Radio 

ipment 


A RMY surplus radio equipment—today, after 
some twelve years of seeing ads and read¬ 
ing articles, even books, on it, we find is still 
with us. This article is written mainly to assist 
those who wish to experiment with commer¬ 
cially built equipment. It is a well-known fact 
that making changes in amateur commercially 
built gear will materially affect the resale 
value of the piece (as the author has found 
out the hard way). 

If you are the type of ham who thinks of 
making changes in the construction or per¬ 
formance of a piece of commercial gear, then, 
this article is for you. If you desire the satis¬ 
faction of seeing a piece of equipment designed 
for a specified service revamped into some¬ 
thing that you, as a ham, can make good use 
of, then this article is for you. If you are a 
newcomer and want to get on the air with a 
minimum of cabbage outlay, then this article 
is for you. If you have read complicated ar¬ 
ticles on converting surplus gear and decided 
there was too much work involved, then this 
article is for you. If you have looked into a 
unit and found a maze of cables and multi¬ 
contact unidentified connectors and thought “I 
can never figure this out” then this article is 
for you. If you are a MARS member with un¬ 
converted gear, then this article is for you. 

Now that everyone is digging out pieces of 
gear bought years ago, or getting ready to 
take off for their nearest surplus supplier, or 
starting to read more closely the numerous 
surplus ads, let us consider one thing. Most 
hams who have never converted any gear have 
refrained probably because they don’t know 


where to start the job. This article will identi¬ 
fy the power connectors of a few of the most 
usable and most easily obtained pieces. It will 
not show you how to completely convert a unit, 
but it will save you many hours of circuit 
tracing by showing you where to apply volt¬ 
ages. Once you get the unit operating then 
changes can be made to adapt it to your use. 

The first connector to be shown is that of 
a BC-603, an FM receiver built like the prover¬ 
bial brick battleship, designed to operate 20- 
27.9 me. Articles in September and October 
1958 CQ tell you how to get this receiver up 
to six meters AM, a formidable achievement. 
Applying voltages to the power connector, 
with no other changes, will get this receiver 
operating in the service it was designed for. 
Make the power supply connections to a Jones 
S-318CCT plug. 



Ill III 
III III 


Next is the connector on the rear of the 
IiBM-3 and RBM-4 receivers. The RBM-3 cov¬ 
ers 2 to 20 me. while the RBM-4 covers 20 to 
2000 kc. Both are superhets and require only 
the addition of power supplies. 























Now comes the BC-1306. This is a trans¬ 
mitter and receiver housed in one unit covering 
3800 to 6500 kc. phone and cw. It requires an 
external dc power supply and no modifications. 
This unit has recently appeared on the'sur¬ 
plus market and the following connector iden¬ 
tification together with a suitable power sup¬ 
ply should be of interest to these who are 
members of Army MARS who have not tried 
it yet. The author used a connector from a 


defunct BC-375E, however, suitable connectors 
can be obtained from Fair Radio Sales, 132 
South Main St., Lima, Ohio, and from Con¬ 
nector Corp. of America, 137 Hamilton St., 
New Haven, Conn. Also worth nothing is the 
fact that a 0/12/24 volt mobile supply. PE-237, 
is available from the same Fair Radio Sales 
and also from Telemarine Communications, 140 
West Broadway, N. Y. C. 

(Continued on page 57) 


A Suitable Power Supply for the BC 1306 
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"The Capacity Meter is a compact yet versatilo 
test instrument." 


Direct Reading 
Capacity Meter 


O P all the various methods of capacity meas¬ 
urement, the direct reading capacity 
meter has the greatest appeal from the stand¬ 
point of operating convenience and rapidity 
of measurement. The capacity meter is of 
course a great help to those who have dif¬ 
ficulty remembering the myriad of color codes, 
as well as those of us who may have color 
perception deficiencies. Equally useful is the 
ability to measure the capacity of a length of 
coax cable to determine if there is a break 
close to the end where it is easily accessible 
for repair. Odd lengths of antenna can also 
be readily measured to enable calculating the 
amount of series inductance needed for reso¬ 
nance at lower than the natural resonant fre¬ 
quency of the antenna. Many other odd jobs 
can be quickly accomplished with the aid of 
a portable capacity meter, such as measuring 
stray wiring capacitance, locating breaks close 
to the surface in coils, breaks in line cords, 
etc. An ohmmeter will tell you a cord or cable 
is open, but a capacity meter will tell you 
where. 

The instrument was transistorized to add 
to the convenience of operation and eliminate 
the need for power cords, or waiting for it 
to warm up and settle down. Along this same 
line, the meter is large and easy to read ac¬ 
curately, and the small case with a carrying 


handle compares favorably with most standard 
multimeters. 

Ranges 

Four basic ranges were provided, calibrated 
at full scale by means of the built-in standard 
capacitors of 100 mmfd, 1000 rnmfd, .01 mfd, 
and .1 mfd. By means of the built in standards 
and the calibration control other ranges may 
be used to increase the ease of measurement. 
For example, a capacity which read just off 
scale on one range would be slightly above 
1/10 scale on the next range. Instead, by re¬ 
adjusting the calibration control, so the cali¬ 
brating capacitor read % of full scale, an un¬ 
known capacitor just slightly larger can be 
readily determined, using a mental multiplier 
of two. Although the author’s instrument has 
an apparent residual capacity of about 0.8 
mmfd, capacitors as low as 1 mmfd can be 
measured if this residual capacity is allowed 
for and subtracted from the indicated reading. 

Accuracy 

The accuracy, as well as the cost of the in¬ 
strument will depend mainly on the basic 
meter selected and the four standard or se¬ 
lected capacitors. The transistors are fairly 
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Use of a component board greatly simplifies 
wiring, with connections made to the underside 
of the board. 


inexpensive rf or if type PNP units. The mer¬ 
cury battery shown in the photographs is not 
really a necessity for any dry-cell type can be 
used if it has enough voltage and can maintain 
a steady full scale reading on all operating 
ranges. The multivibrator used in the circuit 
is quite stable, hardly changing frequency 
over wide supply voltage variations, and in 
any case each range is normally calibrated by 
the built-in standards before use. The author 
obtained 1.0% of full scale accuracy on the 
three higher ranges, and 3 to 4% of full scale 
accuracy on the 100 mmfd range. This does 
not mean that a very low capacity may be off 
3 or 4 mmfd, since zero is mechanically set 

Fig. I. By proper wiring the residual capaci 



Inside view of the capacity meter shows the 
compact construction made possible by use of 
miniature components. 


by the meter adjustment screw. The error -was 
greatest near the center of the scale. 

Theory of Operation 

The circuit operates by measuring the 
amount of charge which the capacitor under 
test receives by the application of a square- 
wave from the multivibrator. A pair of diodes 
in a simple rectifier circuit enable a microam¬ 
meter to be used as the indicator. Since the 
amount of charge on a capacitor, with a given 
voltage applied, is directly proportional to the 

(Continued on page 41) 
indication is easily reduced below I mmfd. 
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T raffic through the medium of the “phone 
patch” is becoming inci-easingly popular 
and is another service added to the ali'eady 
long list of those provided by the radio ama¬ 
teur. 

Disregarding the technical aspects of the 
“phone patch”, this type of traffic is tricky to 
handle. This is due to the human element in¬ 
jected by the usually uninitiated person on the 
other end of the telephone line. There are sev¬ 
eral do’s and don’ts that are well worth your 
attention if you handle or intend to handle this 
type of traffic. 

Before placing the telephone call, be sure 
you have all of the necessary information; that 
is, the addressee’s name and complete phone 
number, as well as the name of the originator. 
You should also check to see if there is any 
toll charge involved. If there is, be sure to get 
the approval of the originator before placing 
a collect call. 


cause of amateur radio. Who knows, this per¬ 
son may be the one who’s giving the “ham”, 
two doors down the block from him, multiple 
fits with his TVI complaints. Don’t miss the 
chance. Explain briefly, but thoroughly, what 
is going to take place. Be sure to mention that, 
as a radio amateur, both you and the operator 
of the originating station are proud and happy 
that your hobby permits you to perform this 
service for him. Also, inform him that there 
is no charge or obligation on his part. 

Determine whether or not he is familiar with 
“phone patch” operation. If not, instruct him 
as to the procedure you wish him to follow 
and to speak slowly and clearly so that his 
voice may be easily understood at the receiving 
station. 

After switching the “patch” into the cir¬ 
cuits, it may be advisable to turn it back to 
the originating station. This is particularly 
useful when the person is not used to “patch- 


"Gotta' Phone Patch? ,/ 

Ken Johnson. W6NKE 
21835 Rodax Street 
Canoga Park, California 


The “phone patch” should not be switched 
into your station’s circuits while you are plac¬ 
ing the call. In some cases, your transmitter 
will be on the air and the initial remarks 
made by the party you ai - e calling may be 
confusing or even disastrous. For example, the 
following reaction of surprise could happen. 
Suppose you’ve just informed the person on 
the other end of the line that his old service 
buddy, Joe, is going to talk to him through 
your amateur radio station. “Joe! My old 
buddy, Joe”, the voice on the other end of the 
line says, “the h— you say! I haven’t heard 
from that dogface for ten years. Put him on 
so’s I can hear his d— old ugly voice”. 

See what I mean? It may read funny but 
can’t you just see yourself frantically snatch¬ 
ing at the switches? 

This, too, is important while placing a col¬ 
lect call. Most telephone operators seem to be 
familiar with amateur radio and phone patch¬ 
es. It has been my experience that all of them 
are cooperative. However, occasionally it be¬ 
comes necessary to explain what you are try¬ 
ing to do and it’s needless to put the ensuing- 
conversation on the air. Also, her placement 
of the call may create some excitement and 
confusion on the part of the addressee until 
he understands what is going on. There is the 
possibility of unnecessary embarrassment if 
your patch is in the circuit during this time. 

When you have the addressee on the line, 
you have one of the most desirable situations 
possible to do a little publicity work for the 


ing”. It shifts the responsibility of starting 
the conversation to the originator who has had 
plenty of time to think of what he wants to 
say. 

Carefully monitor the conversation from be¬ 
ginning to end. Remember that there are 
definite regulations as to the type of traffic 
that may be handled via amateur radio. Re¬ 
member also the type of language that may 

(Continued on page 54) 
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advertisers that you see in these pages. Make 
this generosity worth their while . . . read the 
ads carefully . . . send for more information 
on their products . . . give them a boost . . . 
maybe even drop them a card of appreciation. 

And when you write to them be sure to tell 
’em you saw it in 73. 

Coming Up 

Naturally we wanted to put a lot of goodies 
in this first issue of 73. But we were careful not 
to unbalance it at the expense of future issues. 
Here are some of the articles scheduled for the 
November issue that may be of interest to 
you: 

“VHF Receiver” This is a rather complete basic 
receiver that is designed to go with the Ban¬ 
tam Converters described in this issue. It gives 
you everything you could ask. This is quite 
an elaborate construction article, running to 
five pages, but you’ll have a heck of a job 
fighting off the urge to build when you see it. 

“Four Band Crystal Converters” This is a 
combination product report and construction 
article which shows how to use the Interna¬ 
tional Crystal converters to good advantage. 
In this package we find the 20-15-10-6 meter 
converters all built into one band-switching 
converter unit, complete with power supply. 

“An FM VFO Exciter” A BC-459 is converted 
into an FM VFO for use on 10, 6 and 2 meters, 
using either narrow-band or wide-band FM. 
With more and more FM turning up in our ham 
VHF bands it is nice to have an exciter around 
that will generate a usable signal for either 
FM or AM type VHF receivers. 

“Notes On Mobile Power” Higher power from 
the car using an alternator and a three-phase 
power supply. Output is 520 volts at 500 ma. 

“Stop That Noise” In this issue we have a 
good technical article on modulation. In No¬ 
vember we go into detail on the subject of 
noise limiters and give the circuits of all the 
popular types, complete with an interesting 
discussion of the advantages and disadvan¬ 
tages of each. 

“$5 Frequency Meter” Two transistors are used 
in a new type of circuit which will probably be 
turning up in a commercial unit very shortly. 
This will give you a direct reading of any 
frequency in the ranges of 300 cps, 1 kc, 3 kc, 
10 kc, and 30 kc. If this article doesn’t get you 
to the w r ork bench then you’re an out and out 
non-building type ham. 

There will be about ten other articles. We 
don’t want to give away the whole thing right 
here. It will be a good issue and worth well 
over the yearly subscription price all by itself. 


Policies 

Here are the basic policies which will 
guide 73. 

Policy #1: We are not mad at anybody. 

Policy #2: Amateur Radio, in its dual role as 
a means of arousing the interest 
of youngsters and providing the basic training 
for entry into the field of electronics, one of 
the largest and most promising fields we can 
see ahead, and as one of the most important 
means of communications between the peoples 
of the world on a people-to-people basis instead 
of through the press or government channels, 
is probably the most important hobby in the 
world today. We can keep it important by be¬ 
ing aware of what is going on in our hobby 
and by being technically up to date. 73 Maga¬ 
zine is dedicated to bringing into focus the 
frontiers of amateur radio. It will strive to 
broaden the technical interest of the amateurs 
and to encourage them to higher technical at¬ 
tainments and abilities by means of technical 
and construction articles written by the best 
talent available. 

Policy #3: Few talented writers have con¬ 
tinued to buck the present system 
whereby they either receive nothing for their 
efforts or else have to wait from one to three 
years for minimal pay. 73 has established the 
policy of paying for all accepted articles with 
immediate cash. This seems to be bringing new 
life to the field for we are receiving top notch 
articles by some of the best authors in the 
hobby. 

Policy #1: It is our intention, the SEC per¬ 
mitting, to open the ownership of 
Amateur Radio Publishing, Inc., to interested 
amateurs so that the ownership of the maga¬ 
zine can be widespread and the magazine will 
be truly owned and run entirely by licensed 
hams. 73 is being run under a very tight econ¬ 
omy until the break-even point of 15,000 circu¬ 
lation is reached. 

Policy #5: We intend to encourage and pro¬ 
mote the publication of bulletins 
to bring specialized operating news of the 
many facets of amateur radio: VHF, RTTY, 
DX, Traffic Handling, TV, etc. The Club Bul¬ 
letin of Marvin Lipton VE3DQX will be one 
of the first under this program. This publica¬ 
tion, which is sent to the editors of all known 
ham club bulletins to provide them with a 
means of exchanging ideas, should be back in 
business this fall. 
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I ') 0 you have need for a 0 or 12 volt power 
^ supply for your new Citizens Band trans¬ 
ceiver or amateur rig? Would you also like 
to use the same supply for line voltage opera¬ 
tion? Do you have a six volt automobile now 
and have held off building a mobile supply 
because you are going to buy a new car with 
a 12 volt system in the near future? Here is 
a power supply which will fit, these require¬ 
ments and more! 

The power supply shown in the photos has 
these features: 

1. The supply will operate from G or 12 
volts dc and 120 volts ac. 

2. NO circuit, changes are required to 
change from one input voltage to an¬ 
other ! 

3. The supply has built-in change over 
relay, permitting B-f output voltage 
to be switched from receiver to trans¬ 
mitter. 

4. This B+ change over may be accom¬ 
plished bv throwing the switch 
marked “HI VOLTAGE,” or it may 
be done from a remote location. 

5. The antenna is also switched from 
receiver to transmitter when this 
switch is thrown. 

6. A green pilot lamp indicates when the 
power supply is on and a red one 
lights when the supply has been 
switched from receiver to transmitter. 

This changing from one input voltage to 
another is accomplished by making a separate 
power cord for each input voltage. As can be 
seen in the photographs and the diagram, an 
18 prong Jones plug is used as the input volt¬ 
age connection. Depending on what input 
voltage is desired, a Jones plug is wired for 
the connections required for that voltage. For 
using the supply on all three input voltages, 
three different cords are made. The connections 
for each input voltage are shown in the table. 

Output from the supply is approximately 
275 volts dc at 100 ma, more than ample for 
many Citizens Band rigs which do not have 
this three way feature, as well as a number 


DeLuxe 
Three-Way 
Power Supply 

Donald A. Smith W3UZN 
P.O. Box 45 
Hagerstown, Maryland 

of amateur transmitters. If desired, the supply 
can be used to operate your favorite communi¬ 
cations receiver in your car. Many of these 
receivers are provided with a connector on the 
rear of the chassis for just such a purpose. 

The supply uses the parts from two basic 
kits available from International Crystal Co. 
in Oklahoma City. The additional parts re- 
ouired are listed in the parts list. These two 
kits are used rather than purchasing the parts 
individually because the power Xformer is 
special, and the cost of the individual parts 
is considerably higher than the price of the 
two kits. The total price of the Deluxe Three- 
Way Supply should be around $35.00, if you 
have no parts on hand. 

Note that only one Jones power connector 
comes with the kit. It may of course be wired 
for any of the three input voltages. Additional 
plugs may be purchased from International, 
or from your local parts supplier. The part 
number is Jones S-318-CCT. Amphenol UHF 
jacks are used for the antenna connectors to 
keep losses to a minimum. These are positioned 
on the rear of the box chassis as shown in the 
photos. 


(Continued on page 46) 










CONNECTIONS FOR INPUT VOLTAGE POWER PLUGS- 
6 Volts dc 

6 Volt "Hot" lead (May be either -|- or —) Pin I 
6 Volt Ground lead —Pin 14 
Place Jumpers between the following pins 
2 & 5 
6 & 8 
8 & 11 
7 & 10 
9 & 12 

5 & 17 
15 & 18 
IS & 16 

12 Volts dc 

12 Volt "Hot" lead (May be either + or —) Pin 1 
12 Volt Ground lead—Pin 14 
Place Jumpers between the following pins 
2 & 5 

6 & 9 
9 & 10 
5 & 18 



View, Facing Relay Connections (Relay Has No 
Numbers) 

120 Volt oc 

Line cord, one lead to Pin 1 and the other to Pin 4 
Jumpers between the following pins 
2 & 3 
13 & 17 
15 & 18 

PARTS LIST 

1—Three way basic power supply kit, PW-2F. 

1—Relay Kit for above. 

(The above from International Crystal Co., 18 N. Lee St., 
Oklahoma City, Okla ). 

1—L.M.B. Box chassis No. 20. 

PI—Jones — S-306AB, 6 prong power output plug. 

SI — S2 Single pole, single throw toggle switches. 

J1 —J2—J3 Amphenol UHF connectors, ~83-IR. 

PI —P2 Dialco ~81410-111 Jeweled pilot lamp holders Red 
for P2 (transmitter) and green for PI. 

R4—47 ohm, 2 watt resistor. 

R5—47 ohm, 2 watt resistor. 

R6—7.5 ohm, 10 watt resistor. 

NOTE: All other parts are supplied with the two kits 
listed above. 
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Shock 

Peggy Bates 


T N 1917 a squad of soldiers was being drilled 
on a field at Niagara, during a thunder¬ 
storm. Bayonets were fixed, and stood up in 
a row in the hands of the men. Suddenly, the 
unexpected happened—a bolt of lightning 
crackled down from the darkened skies, struck 
the bayonet held by the end man, and rolled, 
a blue flame, down the entire row, to that held 
by the man at the other end of the line. 

Evei-y man in that row was knocked un¬ 
conscious for a while, but the two men on 
either end of the line failed to recover. Upon 
examination, they showed all recognized signs 
of death ... no breathing, no eye reflex, and 
no heartbeat. 

The officer in charge thought that this would 
provide a good opportunity for the men to 
practice artificial respiration, and instructed 
them to work over one of the bodies, then left 
the field to return to headquarters. A few 
hours later, one of his men came running, 
breathless, to announce that the “body” they 
had been practicing on was exhibiting a re¬ 
markable reluctance to die, and was sitting up 
and insisting upon the fact that he was alive 
at the top of his lungs. 

This was one of the first intimations that 
victims of electrical shock may not necessarily 
be dead at all, but may be revived through 
immediate and prolonged application of arti¬ 
ficial i-espiration. 

On May 20th, 1927, a young lineman work¬ 
ing for the hydro came into contact with 
26,000 volts at 2 o’clock in the afternoon. He 
was unconscious, and not breathing. However, 
he was lowered on the ground, and artificial 
respiration was started by fellow employees. 
This was continued on the floor of the 
ambulance while he was being transported to 
the hospital, and also on boards on top of a 
cot at the hospital. Communication was estab¬ 
lished between the local doctor and consultants 
in a large city, and it was not until 10 o’clock 
at night that the man was breathing by him¬ 
self. 

In this case, eight hours of artificial respira¬ 
tion were applied continuously until the vic¬ 
tim revived. This is the longest case of 
resuscitation from electrical shock on record. 

There are many instances of such dramatic 
revival of victims of electrical shock, and yet 
only this summer, a man visiting Orillia, On¬ 
tario, standing on the wet concrete surround¬ 
ing a swimming pool received 110 volts while 
helping to install a PA system, and died. 
There is no indication in the newspaper report 


of the incident that any attempt was made to 
revive him. 

Every year, approximately 100 radio hams 
die through their hobby in the United States 
alone, and many others through other forms 
of electrical shock. Were these people really 
dead? How many of them would be alive today 
if artificial respiration had been started at 
once and continued until rigor mortis —the 
only unmistakable sign of death—set in? 

The victim of electrical shock will look just 
as “dead” as a victim of drowning or of gas 
asphyxiation—dead enough to convince even 
doctors and coroners. One drowning victim in 
Canada was indeed pronounced dead four 
times by the same physician, and yet revived 
after eight hours of artificial respiration ap¬ 
plied by relatives and neighbors who refused 
to give up hope. Today, some 30-odd years 
later, that victim in still alive. 

The Health League of Canada became in¬ 
terested in the matter of reviving apparently 
drowned persons in 1938, under the leadership 
of the late Sir Frederick Banting, and were 
impressed by the similarity between revival of 
drowning victims and those of electrical shock. 
The League collaborated with the late Willis 
MacLachlan, of the Ontario Hydro Commis¬ 
sion, which body had been actively interested 
in the matter since 1917. 

It was discovered that while it still held 
true that revival depended upon immediate 
and prolonged application of artificial respira¬ 
tion in the case of both electrical shock and 
drowning victims, there were some important 
differences. 

In the case of drowning, victims have been 
revived who have been under the water for pe¬ 
riods of up to half an hour. In the case of elec¬ 
trical shock, no such long period is possible. 
Resuscitation must be started as immediately 
after the contact as possible. It has been found 
that where artificial respiration was started 
within one minute of the electrical shock, 90 
per cent of the victims were revived; where 
there was a delay of six minutes, only 10 per 
cent were revived. Victims of electrical shock 
have been returned to life after a delay of ten 
minutes, but the chances of revival lower 
with the delay. 

The outward deathlike symptoms of drown¬ 
ing and electrical shock seem the same—no 
breathing, no eye reflex, and no perceptible 
heartbeat. However, the inside story is dif¬ 
ferent. Death may come through a larengeal 




spasm in drowning, and the victim dies 
through asphyxiation—or, as often occurs, the 
victim may seem dead, but the heart is still 
beating, not normally, but in a state of fribil- 
lation, detectable only with the use of an 
electrocardiograph, an indication that life is 
still actually present, although the victim is 
often given up for dead, and no attempt made 
to revive him. 

With electrical shock, the respiratory nerve 
center is paralyzed. The current in its pas¬ 
sage through the body damages the sensitive 
nerve cells of the respiratory center. They 
become paralyzed and insensitive both to the 
accumulation of carbon dioxide and the lack 
of oxygen in the blood. No stimuli are sent to 
the respiratory muscles, and breathing stops. 
Here again, are the symptoms of “death” 
which are apparent in cases of drowning vic¬ 
tims—symptoms which have prevented at¬ 
tempts at revival which may well save the 
victims’ life. 

The nei've cells tend to recover if they have 
an adequate supply of oxygen. An adequate 
supply of oxygen depends not only upon ef¬ 
fective artificial respiration, but also upon the 
presence of circulation—in other words, the 
heart must be beating. 

In some cases, where the victim has been 
well grounded, and the current passes directly 
to the heart, revival may be impossible. How¬ 
ever, as in the case of drowning, the heart may 
beat so gently, that a doctor cannot pick up 
the beat with his stethoscope, and the victim 
may yet be alive. 

This beat, in electrical shock, and although 
the heart may have received the current, may 
yet be effective enough to provide sufficient 
circulation to provide oxygenated blood to the 
nerve cells in the brain, but the heart itself 
needs oxygen. It is essential, therefore, that 
artificial respiration be started at once, in 
order that supplies of oxygen be made avail¬ 
able both to the heart and to the nerve centers 
in the brain. 

Two methods of artificial respiration are 
used by electrical utilities companies — the 
Holger-Nielsen, where the operator works 
facing the prone body of the victim, and the 
Schaeffer, where the operator works astride 
the victim. Of the two, the Schaeffer is con¬ 
sidered the most effective, for in cases of elec¬ 
trical shock the blood had a tendency to leave 
the upper part of the body, and concentrate 
around the abdominal region. The Schaeffer 
method is most effective in recirculating the 
blood to the upper parts of the body more 
swiftly than the Holger-Nielsen. 

Once again, though, much depends upon cir¬ 
cumstances. If a man has been shocked while 
working on a pole, chances are that the upper 
part of his body will be burned too badly to 
bear handling—in which case the Schaeffer 
method is employed. If the reverse is the case, 
then the Holger-Nielsen is used. It is interest¬ 


ing to note that in the entire experience of 
the Ontario Hydro—Electric Power Commis¬ 
sion no person has yet been successfully re¬ 
vived from electrical shock through the use of 
a mechanical resuscitator. These machines, of 
varying kinds, have been of use in the case 
of drowning victims, but never in the case of 
electrical shock. 

Hard and fast rules cannot be laid down 
in electrical shock — depending upon the cir¬ 
cumstances, 30 volts can kill—or as has been 
shown, a man can survive 26,000 volts. 

The main thing is that victims will look 
dead, and may remain so, if immediate help is 
not given —and kept up until rigor mortis sets 
in. This is so important that the Ontario Hydro 
insists upon every member of its 17,000 work 
force knowing how to apply artificial respira¬ 
tion. All those working directly with elec¬ 
trical apparatus must have regular practice 
sessions, and the head office staff can take les¬ 
sons during vacation periods. They all have 
instructions not to cease until rigor mortis 
sets in. It is interesting to note that in the 
annals of men, women and children who have 
been revived from drowning or gas asphyxia¬ 
tion, the life saved has been due to the prompt 
action of a Hydro employee who has been in 
the neighborhood at the time. 

A wife or friend, coming into the room and 
finding the ham prone on the floor, looking 
extremely dead, is apt to run for the doctor, or 
waste time screaming. Don’t do this! Death 
may really come in the time it takes to run 
upstairs, look up the telephone number, and 
dial. 

Take a stick, remove all wires touching the 
“body” — and start working! The ham you 
save may be your own! 

The Schaefer Method 

1) Turn victim on stomach with head slightly 
lower than feet. 

2) Make sure mouth is clear for breathing. 

3) Extend both arms beyond head. Bend one 
at elbow and place victim’s cheek on back 
of hand. 

4) Straddle victim and place hands on victim’s 
back, fingers close together over the lower 
ribs. 

5) Keeping your elbows straight rock forward 
and bring your shoulders over the heel of 
your hands, bearing down on the victim’s 
back and lower ribs to expel air from the 
lungs. 

6) Rock backward to an upright position, re¬ 
moving the hands without a push. This per¬ 
mits the air to enter the lungs. 

7) Allow about two seconds for each move, five 
seconds per complete cycle (12 to the min¬ 
ute) . 

8) Continue without interruption to rhythm 
until normal breathing is resumed or until 
rigor mortis sets in. 


/>ATAnrn i ntrt 


73 AMATEUR RADIO • 29 



PROPAGATION CHART 


EASTERN UNITED STATES TO= 


GMT. ■ 00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


GERMANY 


HAWAII* 


INDIA 



JAPAN 


MEXICO 


PHILIPPINE’S 


PORTO RICO 


SOUTH AFRICA 


U.S.S.R. 


CENTRAL UNITED STATES TO 


G.M.T. 00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


GERMANY 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINE’S 


PORTO RICO 


SOUTH AFRICA 


U.S.S.R. 



WESTERN UNITED STATES T0= 


G.M.T. 00 01 02 03 04 05 06 07 08 09 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL ZONE 


ENGLAND 


GERMANY 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINE’S 


PORTO RICO 


SOUTH AFRICA 


U.S.S.R. 
















































































Propagation Charts 

These charts are to be used as a guide to ham band openings 
for the month of October, I960 to the various countries listed. I 
will be interested to hear of your results in using these charts and 


to know what other areas you mi 

T O have reliable communications between 
any two points we must choose a frequency 
that is low enough to be reflected from the 
upper layers of the ionosphere and yet not so 
low that ionospheric absorption makes it nec¬ 
essary to run excessive power. Too high a fre¬ 
quency, one that is above the Maximum Usable 
Frequency (MUF), will skip over the intended 
receiving point. 

We can predict the MUF by interpretation 
of charts made by the National Bureau of 
Standards’ Central Radio Propagation Labora¬ 
tory. From these charts I have made up three 

Advance Forecast: October I960 
Good: 2-6, 8-10, 13-16, 18-20, 28-31. 


wish included in future charts. 


David A. Brown K2IGY 
60 New York Avenue 
West Hempstead, N. Y. 


charts covering transmission from eastern, 
central, and western United States to various 
countries. The bands listed are MUFs and a 
higher band will not work for the time period 
listed. Lower bands will work, but not nearly 
as well. Times are GMT, not local time. ESI 

Fair: I, 7, 12, 17, 21-22, 26-27. 

Bad: II, 23-25. 


New Products 


Allied Catalog 

This is a little redundant since Allied has taken a 
full page ad in this issue (bless their heart) to try 
to get this catalog into your hands. They don't carry 
every brand of equipment, but you will be hard put 
to discover what obscure brands they have omitted. 
This is, as far as we know, the most complete radio 
parts and equipment catalog put out by any dis¬ 
tributor. Where else can you get 444 pages of inter¬ 
esting reading absolutely free? The new Knight-Kit 
line of ham gear is worth looking into also . . . like 
their 400 watt transmitter kit and a whole bunch of 
other items. But don't tell 'em you're writing in 
from this paragraph, point out that it was their ad 
that forced you to write . . . their ad in 73 on page 64. 



National 270 

Somehow, down through the years, there seems to 
have been a welter of receivers that have hit the 
market with much hoopla, only to disappear from all 
but the most educated of memories in a short time. 
This is particularly true of the medium priced re¬ 
ceivers. The specs on the 270 look mighty good. 
This may well be a receiver that will be with us for 
a while. It looks good, has all of the features we 
need for ham communications, and is strictly a ham- 
band (80 thru 6) receiver. If you want to have all 
the facts to mull over drop a line (mentioning this 
reference) to National Radio Company, Melrose 76, 
Mass. The price tag reads $249.95 plus 7.98% more 
for a matching speaker. 
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Capt. John J. Sury KSNIC/5 
139 Nebraska Road 
Dyess AF6, Texas 


Tube Tube Tube 

Watt Watt Watt Watt Watt 


Meter Meter Meter 


'T' I hike tubes, five watts, six meters. And 
*- this li’l ’ol peanut whistle really puts out 
a bird call: I’ve worked over 30 miles with an 
indoor halo antenna plus many fine DX ses¬ 
sions when the band opened. Which isn’t bad 
for a little handful of stuff which knocks to¬ 
gether in a couple hours and won’t even slim 
down that big fat wallet of yours to where 
it will stop wearing out your back pocket. 

Simplicity, simplicity. An overtone oscilla¬ 
tor and power amplifier occupy one set of tube 
prongs with the number 6CX8 above them. 
There may be a good pentode-tetrode tube 
around, but since I didn’t have one I used a 
fiAUli speech amplifier with a 6AQ5 Heising 
modulator. What you lose in modulation you 


Meter Meter Meter 


make up in savings when you price a cheap 
filter choke for the executive position usually 
occupied by a modulation transformer. No 
one will ever notice the difference anyway, so 
why fuss about it. 

While not much artistic effort went into the 
layout, it is electronically OK and may be 
imitated by you if you are in a rubber stamp 
mood, or if you’re not sure enough of yourself 
to venture off the beated paths. A 5" X 7" X 
2" aluminum chassis was used. 

The oscillator coil was made by winding 
five turns of #28 enamel coated wire on a 
Cambridge (CTC) slug tuned coil form type 
LS5 (or equivalent). The coil is shunted with 
a 5 mmfd ceramic capacitor. L2 is five turns 



32 • 73 AMATEUR RADIO 
















































Photographs taken hy S/Sgt. Wilson Dodson. Dyess Air Force Hnse. 


of a B&W #3007 or Air Dux 510T coil (%" 
diameter, 16 turns to the inch, ;*16 wire). 
The antenna coupler is one turn of solid hook¬ 
up wire. 

Since there will be fairly high voltage on 
the choke leads it is prudent to grommetize the 
feedthrough hole. 

Power Supply. Surely you must have some¬ 
thing around that will give 200-250 vdc @ 90 
ma. With 250 v you will have an input of 5 
watts (20 ma) to the PA section of the 6CX8. 
This may go up to 25 ma with modulation. 

Tuning is easy. You can always build in 
several dollars worth of panel meters, but you 
get the same end results by making a #49 
pilot lamp and soldering it to a %" loop of 


hook-up wire. Hold the loop close to LI and 
adjust the slug for maximum brightness. Next 
hold it near the final coil and tune the final 
tank and antenna trimmer for maximum 
brightness. An rf wattmeter or field-strength 
meter will also tell you all you need to know 
for tuning. 

The rig is designed for a high impedance 
dynamic mike and will give plenty of punch 
with most of the inexpensive ones on the mar¬ 
ket. Ditto crystal mikes. Just about any type 
of antenna will load up easily. A halo is fine 
for general ragehewing, a beam is better for 
DXing. Give the rig a try and join the local 
gang on six meters, you’ll get a lot of fun 
out of it. ’ r,fl 
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How To 


Be An Amateur 

John W. Campbell W2ZGU 


T he good amateur—that is, the amateur who 
is useful in causing progress in the field 
he’s in—has certain basic characteristics that 
are the same, no matter what that field may be. 
He may be an amateur in radio, electronics, 
chemistry, painting, or anything else; to be 
useful he must have a certain basic code— 
the Code of the Amateur. 

A Good Amateur is . . . 

1. Ignorant. 

2. Egocentric. 

3. Impractical. 

4. Disrespectful of authority. 

5. Materialistic, or pragmatic — not 
idealistic-theoretical. 

6. Inconsistent. 

7. Illogical. 

8. Discontented. 

9. Aggressive. 

10. Unfair. 

Every one of those characteristics, you no 
doubt noticed, is generally considered anti¬ 
social. The Good Amateur is anti-social; he’s 
egocentric, and enjoys his own company, his 
own work, more than the best chit-chat of the 
cocktail-party group that is, of course, the 
highest ideal of the extrovert-social type. The 
Amateur is anti-social, in that he likes — 
actually enjoys! —thinking! He actually pre¬ 
fers using his brains to flapping his jaw; he 
normally thinks before opening his mouth. This 
is, of course, anti-social, because it imposes the 
necessity of thinking on those around him— 
which naturally makes them very uncomfort¬ 
able. They’re not used to it. 

The Amateur is Ignorant; this is necessary, 
because he wants to learn—and you can’t learn 
something you already know. The thing that 
makes an amateur’s ignorance so useful, how¬ 
ever, is that you can’t learn if you already 
think you know, either. The old line about 
“It ain’t all them things you don’t know that 
causes trouble; it’s them things you do know 
that ain’t so.” The Amateur is ignorant, and 
escapes that trouble. Throughout history, ama¬ 
teurs have been lousing things up for profes¬ 
sionals by doing what everyone who knew 
anything about the business knew was impos¬ 
sible .... until the amateur, who didn’t know 
any better, did it. 

Like “Mad Anthony Wayne”, during the 
Revolution—the amateur soldier. He attacked 
a perfectly impregnable British position. Any¬ 


one with military knowledge knew it was im¬ 
pregnable, because there were sheer, 300-foot 
cliffs protecting it on three sides, making at¬ 
tack from those directions impossible. “Mad 
Anthony”, not knowing any better, lead his 
men up the Pallisades at night, and cleaned 
out the British. 

The Amateur has to be Egocentric. That 
is, nobody’s going to pay him for all the hard 
work he does, so he’d better enjoy what he’s 
doing because it pleases him. All his work will, 
99.99% of the time, yield nothing but discard¬ 
ed materials, and passed time. In the course of 
ten years, an Amateur may spend $10,000 on 
his hobby, wind up with $2 worth of junk, and 
nothing else .... except the self-satisfying 
fun he had doing it. 

That, by the way, is one of the ways in 
which the Amateur is impractical and unfair. 
Amateurs happily tackle a research project 
that has one chance in 10,000 of succeeding, 
spend ten years and $10,000 on it. Obviously, 
this is economically unsound; no professional 
research organization would consider so risky 
a venture; it would be economic suicide. For 
one thing, the Amateur in question may be a 
$100,000-a-year executive in a major corpora¬ 
tion; he's worth that to his company, because 
of the extremely high level of judgment he 
has. That high ability to judge, to select be¬ 
tween alternatives, is being applied in his 
hobby—the $10,000 worth of material he in¬ 
vests in his hobby is nothing compared to the 
$1,000,000 worth of highly trained judgement 
he’s also investing! 

But the Amateur can, of course, charge off 
all those expenses, all the investment of time, 
effoi-t, energy and money, to “Entertainment”. 
It’s a head-I-win-tails-you-lose set-up; if his 
research does not yield the desired result—it 
still yields ten years of fine entertainment. 

This is very unfair competition from the 
viewpoint of the professional, who has to 
charge all the time, elfort, and money invested 
to “expenses” — he can’t call it “entertain¬ 
ment”. The Amateur’s research project, in 
other words, can never wind up bankrupt— 
in the red—a net loss. The fun of doing it, not 
the result, is the main product; any workable 
result is, then, pure gravy—a bonus over and 
above the call of entertainment. 

Time and time again in the history of Sci¬ 
ence, the great break-throughs have been made 
by amateurs; the great breakthroughs always 
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will, for all time to come, be made by ama¬ 
teurs. The reason’s simple: a true Amateur 
can tackle a problem with no reasonable hope 
of success, and not suffer any loss. No profes¬ 
sional can do so. 

The essence of a breakthrough discovery, 
however, is that it could not have been pre¬ 
dicted, on the basis of previously known facts. 
Pasteur, a chemist, not a biologist or doctor, 
achieved the great breakthrough in medical- 
biological science — the discovery of germ 
disease. It could not have been predicted be¬ 
forehand. No one could have, a year previous¬ 
ly, reasoned that investigation of microscopic 
life-forms would be the way to solve the prob¬ 
lem of disea sp 

Put it this way: Today, in the race for 
space, we need something a darned sight bet¬ 
ter than rockets. Rockets can never be devel¬ 
oped to an economically practical method of 
commercial use of space; chemical-fueled rock¬ 
ets must consume tons of starting fuel for 
every pound of pay-load put into space. 
Nuclear, or photon rockets can never be used 
to take off from Earth—the exhaust from such 
a rocket motor necessarily has an apalling 
energy intensity. It would slag down half a 
county behind it as it thrust itself up into 
space. 

We must develop either an anti-gravity de¬ 
vice, or a true space-drive—some kind of a 
device that can sink its claws into the struc¬ 
ture of empty space, and climb like a squirrel 
going up a tree. 

No professional will ever achieve such a 
breakthrough invention; if Dr. Quiddius Q. 
Quidnunk of the Research & Development divi¬ 
sion of the Brontosauric Manufacturing Com¬ 
pany does turn up as the discoverer—you can 
bet he did it as a hobby-amateur project, not 
in his official capactiy as an R&D man for 
Brontosauric. 

The reason’s easy to see. Given: We want an 
anti-gravity device. It’s worth $500,000,000 to 
the company that gets it. With a prize that 
size dangling, surely it pays to do research on 
it! 

It would indeed.if someone could sug¬ 

gest someplace to start! 

In 1935, Dr. Robert A. Millikan, one of the 
world’s top atomic physicists, said it would be 
“250 years, at least” before we could release 
atomic energy. He was wrong by 243 years. 
What he meant was that as of 1935, no one 
had the slightest idea where to start looking 
for the answer! In 1940, they did know where 
to start; uranium-235 was the starting point. 
It took only two years to get an engineering 
device, once that was known. 

The Amateur, because it’s “entertainment”, 
can start looking for the place-to-start; he 
doesnt’ have to wait for it to be discovered be¬ 
fore launching his research. 

The great Bell Laboratories had, of course, 
been looking for some way of amplifying elec¬ 


trical signals for years, before that kid, Lee 
de Forest came up with the triode vacuum 
tube. The transcontinental telephone line was 
impossible until an amplifier was invented. Bell 
needed one, knew they needed one, and couldn’t 
imagine where to start looking for one, of 
course. 

There’s a lot of government-sponsored re¬ 
search being done today; Commissions, Au¬ 
thorities, Departments and Divisions of the 
government set up boards, committees, and 
Agencies to assign research projects. 

Let’s imagine that government-sponsored re¬ 
search had been common throughout the his¬ 
tory of the United States, and consider the 
probability that a government agency would 
have made the actually-correct assignment. 
The boards must, of course, act logically!, 
with careful consideration of the opinions of 
the authorities in the field. Project assign¬ 
ments must be allotted fairly, logically, on the 
basis of the best available theoretical knowl- 
pd ge. 

Would they, then, have assigned: 

1. Development of a rapid, long-dis¬ 
tance communication technique to 
a second-rank portrait painter by 
the name of Sam Morse? 

2. Development of a technique for 
voice communication to an obscure 
teacher of the deaf in the Boston 
area, Alex Bell? 

3. Development of a heavier-than-air 
flying machine to a two-man bi¬ 
cycle shop in Ohio? 

Other projects would not have been assigned 
at all, by a committee which, not being ama¬ 
teur, was logical, had respect for authorities 
in the field, and acted on theoretical grounds. 
They would never, for instance, have assigned 
the project of developing an electric lighting 
system to anybody; it was proven mathemati¬ 
cally by top physicists of the time, that such 
things could never be practical. The reason is 
one any radio ham can understand:—It was 
“known” that the maximum energy-transfer 
in an electrical circuit was achieved when the 
resistance of the generator equaled the re¬ 
sistance of the load. Therefore, in an electric 
lighting system, one-half of the energy would 
be dissipated in the generator, and only half 
would be available for lighting. This made 
the maximum possible efficiency 50%—but 
worse, it meant that, for any sizable electric 
system, a tremendous amount of heat would 
be generated in the dynamo. Large machines 
would be impossible, because they would sim¬ 
ply melt themselves into scrap. 

It’s most certainly true that if modern gen¬ 
erators weren’t 99% efficient, they would melt 
themselves into scrap. It’s hard enough to get 
rid of 1% of ten megawatts, or 100 megawatts 
of heat; if the learned authorities had been 
properly respected by Edison, he’d have rec¬ 
ognized the futility of inventing incandescent 



lights. 

The Amateur can, of course, expect all kinds 
of trouble when he does achieve something. 
The Learned Authorities assure him he’s a 
crackpot; not infrequently the said Learned 
Authorities have the police arrest him to pro¬ 
tect the public from his phoney racket. Alex¬ 
ander Graham Bell was arrested for trying 
to sell stock in his telephone company, I un¬ 
derstand. Louis Pasteur threw his future into 
jeopardy wTien he fii-st used his anti-rabies 
tieatnxent on some Russians who had been 
bitten by rabid wolves. No M.D. would give 
them the ti’eatment; Pasteur was not an M.D. 
and risked trial for murder if one of his 
patients died. (Things are different now; un¬ 
der modern laws, Pasteur would have been 
jailed for curing the dying patients. Now it’s 
illegal to try to cure someone, successfully or 
not, unless you’re a licensed M.D.) 

It’s interesting to l-ealize that three of the 
most famous criminals in history wei*e, tech¬ 
nically, amateurs. Jesus, Galileo and George 
Washington were all, technically, criminals 
and amateurs. (Jesus defied the theocratic 
laws of the Jewish government; Galileo 
taught, without being properly accredited by 
the orthodoxy of his time, and Washington 
was, of coux’se, defying the British Crown, 
as an amateur statesman-general. Meanwhile, 
Ben Franklin, amateur diplomat, was doing 
a bang-up job in Fiance, to England’s most 
acute annoyance.) 

A considerable amount of aggressive deter¬ 
mination is, therefore, a sine-quu-non require¬ 
ment for the Good Amateur. He can expect 
a battle when he does achieve his goal. 

Obviously, he’s achieved it illogically. If it 
could be achieved logically, from the accepted 
facts, professionals would have beaten him 
to it. The criminal-amateur must have achieved 
the goal by some illogical, unfair step. (“Un¬ 
fair”, when looked at closely, means “You did 
it by a method I didn’t consider proper!” Ob¬ 
viously, if the professional had considered the 
method proper, and had tried it, he’d have 
beaten the amateur to the punch.) 

Go back and check over the ten points that 
make for the Good Amateur, and you’ll see 
why they are necessai-y. If he. weren’t discon¬ 
tented, of coui-se, he wouldn’t be trying to do 
something that “can’t be done”, or ti-ying to 
do better a thing that can be done. 

But the Good Amateur must be practical in 
one respect; he must not seek to compete with 
the pi'ofessional on any fair, even-steven basis. 
He must always seek some undei'handed, un¬ 
fair ti-ick. The amateur must not waste his 
time-effort-money on trying to do what the pro¬ 
fessional lab can do a thousand times better, 
faster, and easier. Don’t build your own volt¬ 
meter . . . unless you want to learn, by actual 
building, what a voltmeter really is. Then, 
of course, you’re really building your own 
knowledge-understanding, not a voltmeter. 


You simply can’t wind as perfect a moving 
coil, or make as precise and pei’fectly aligned 
bearings, as a huge production machine-com¬ 
plex can; it’s inefficient to try. Don’t try to 
make your own transistors. Don’t try to solve 
any problem that the pi-ofessional research 
labs aie working on in the way the pro labs 
are trying. 

The pro labs are now, just as an example, 
trying to find a better method of long-distance 
communication. They’ve sent up that Echo 
sateloon reflector; they’ve investigated tropos¬ 
phere scatter, they've explored single sideband, 
pulse code modulation, pulse time modulation, 
a thousand variations. Don’t compete; you’d 
be “fighting fair”, and would be suxe to lose. 

Be unfair; try finding out how telepathy 
works. Solve that one, and you’ll junk all the 
multi-megabuck projects the pros have in¬ 
vested in. No pro researcher can tackle the 
problem, because, of course, it’s one of those 
things that you can’t tell where to stai’t woi'k- 
ing. 

Legend has it that Alexander ci'acked the 
Goi’dian Knot problem by slashing through the 
knot with his sword. Now there’s an interest¬ 
ing thing about this; any amateur knows that 
it’s a damn sight easier to untangle a snarl 
of wire that has only two ends than one that’s 
been cut in two and has about 50 ends. The 
two-ended knot you can, at least, start here, 
and know that, by simply keeping at it, you’ll 
necessarily come out there. 

Any pi-o lab can beat you six ways from 
zero on that sort of problem; they’ve got elec¬ 
tronic computers, large staffs, and megabucks 
to gi-ind away at the starting end, and follow 
it through. 

The one that stops the pros, though, is 
the Gordian Knot after Alexander slashed 
through. It’s got 100 ends, none of which can 
lead to “the” end. 

The real fundamental research scientist is a 
Good Amateur; that’s why government re¬ 
search programs simply can’t do a decent job 
of supporting ti-ue basic research. To be truly 
basic research, the project must not know 
where it’s going to wind up, it must not know 
how it’s going to get there, and must not be 
logically deductible from known factoi-s. 

The “tunnel diode” was the result of a Good 
Amateur type experiment; the result obtained 
not only could not have been predicted by pre- 
vious knowledge—previous knowledge specific¬ 
ally predicted that it couldn’t happen! Since 
it is theoretically impossible for electrons to 
travel at the speed of light, it could be shown 
that, theoretically, no electronic mechanism 
can have signal-transit times as shoi-t as light- 
speed would make possible. 

Happily thumbing its minisucle nose at 
theory, the tunnel diode is an electronic device 
with signal-transit velocity equal to light- 
speed. 

It also violates all proper transistor solid- 
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state semi-conductor theoretical approaches. 
To be any good, a solid-state semi-conductor 
must have very, very, VERY little impurity— 
“doping”—in it. The tunnel diode results from 
doping the germanium or silicon like crazy. 
Do the wrong thing—that’s what works! 

In the early days, the hams got short-wave 
radio going by doing wrong things like taking 
the carefully manufactured tubes right out 
of their carefully cemented on bases, and 
soldering the leads directly into their circuits. 

The real motto of the amateur must be, 
“Never give a pro an even break! Be unfair!” 

To be a Good Amateur, don’t compete with 
the pros—do what no pro would ever think of 
doing. And be egocentric—whatever project 
you pick, pick it because you like it, not be¬ 
cause somebody says it is your duty. That way, 
you’re playing the heads-I-win-tails-you-lose 
game; no matter whether your project suc¬ 
ceeds or not, you’ll have had a hell of a lot 
of fun! Tackle the absolutely impractical pro¬ 
jects—the ones where you’ll have no pro com¬ 
petition. And always disregard Authorities; 
of course they’re sure it’s impossible. If they 
weren’t they’d have gone after it themselves. 
A thing can be economically impossible for 
professional research—and be completely prac¬ 
tical for the happy little amateur. Lord knows 
climbing Mt. Everest is economically impos¬ 
sible in any profit-and-loss sense. What pos¬ 
sible financial profit can be made up there? 

And the amateur doesn’t have to explain 
why his gadget works; to hell with theory! 
Be pragmatic; simply use it. Show that it 
works, and let the red-hot theoreticians worry 
about why if they want to. 

Also, be ready and willing to be completely 
inconsistent at any moment. If, one day, while 
working on a new idea for a two-meter half- . 
kilowatt rig, that you’ve told everybody is 
going to be a two-meter transmitter, said unit 
should suddenly start rising off the bench and 
floating up toward the ceiling—be inconsistent! 
Say, “I’m building an anti-gravity machine,” 
and if somebody protests that you said it was 
a radio transmitter—why, point out that it 
obviously is an anti-gravity machine, so, ob¬ 
viously, that’s what you were actually build¬ 
ing. That’s common sense, isn’t it? Why should 
you care that it consumes a full gallon, and 
peeps out with only 2 watts on 2? It floats, 
doesn’t it? 

Always be willing to change your project if 
something better slugs you along the way. 
Like George Baekland; he was trying to syn¬ 
thesize some complex organic chemical, when 
his chemicals in the apparatus clobbered, 
turned into goo, and finally set into a solid 
mess. Efforts to clean his apparatus of the 
stuff proved totally futile; he couldn’t dissolve 
the mess in anything he could find; it just sat 
there sneering at all his high-power solvents. 

Of course, other chemists had had similar 
sad accidents, and had had to throw away not 


only their chemicals, but their apparatus as 
well. Baekland was by no means the first to 
wind up with a mess that nothing known to 
chemistry would remove. 

Baekland was simply the first to be a Good 
Amateur about it; he was inconsistent. “I,” 
he decided, “am not synthesizing 1, 2-alpha, 
betaomicron after all. I’m synthesizing some¬ 
thing as useful as the fabled Universal Sol¬ 
vent—the Universal Insoluble! Since I can’t 
get rid of the damn stuff . . . there must be 
somebody that wants a material that stubborn, 
so I’ll sell it.” With that inconsistency of ap¬ 
proach, things were easy. It was a snap to 
remove the apparatus from the mass of bake- 
lite—the glass would break, or dissolve in 
hydrofluoric acid. 

Remember, too, that Bell was working to in¬ 
vent the “musical telegraph”—what we now 
know as carrier-frequency telegraphy—when 
he got the wrong result. He was a Good Ama¬ 
teur, and immediately decided he was invent¬ 
ing a telephone instead of a musical telegraph 

There are lots of patents to be gained by 
seeing how bad a job you can do. The body- 
capacitance burglar-alarm, for instance, is the 
worst possible approach to a stable VFO ex¬ 
aggerated and patented. Almost anything that 
is extremely one thing or another has some 
useful application. Vide Bakelite. Transistors 
tend to be very temperature-sensitive; they 
make wonderful high-sensitivity thermometers 
because of that. The R-C oscillators such as 
the multivibrator are horribly unstable . . . 
which makes them wonderfully useful as fre¬ 
quency multipliers and/or dividers. Being in¬ 
herently unstable, they’ll happily lock in with 
the frequency of any nearby oscillator. 

Each of the characteristics I’ve listed as nec¬ 
essary to the Good Amateur is considered anti¬ 
social. Each of them is .... in the wrong 
place, or wrong degree. But be inconsistent 
about that, too; in the right place, and xught 
degree, each of them is tremendously useful. 

I do not, for instance, recommend disrespect 
of Authorities when they say “The human 
organism does not normally operate well after 
being connected to a 2000 volt power supply.” 

It is also necessary to respect authorities in 
another sense; they should be respected just 
as you should respect rattlesnakes, mules’ 
heels, and dynamite. They frequently have 
power, and should be treated accordingly. 

The crackpot is the bird who not only fails 
to respect authority, but also fails to l’espect 
good judgement. 

The Good Amateur, of course, fulfills the 
only useable definition of a Genius: “A Genius 
is a crackpot who makes money at it.” 

Naturally .... because “makes money at it” 
is simply another way of saying “has an idea 
which is economically sound and workable.” 

Remember that almost any crackpot can get 
a patent; it takes a genius to get one and sell 
it! HUS 
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Testing 

the 

Heath 

Mohican 


Communications Receiver 


(CC-1A) 

Transistor 



Donald A. Smith, W3UZN 
Associate Editor 
P.O. Box 45 
Hagerstown, Maryland 


P erhaps you can imagine the doubts which 
would build up in your mind if you were 
to take on the job of writing something good 
about a one hundred dollar “Communications” 
receiver. Add to this, that it is transistorized 
and you’ve had sour experiences with previ¬ 
ously available amateur transistor gear. 

After the receiver had been assembled 
(Heath sells kits, you know), which took me 
about 30 hours, the receiver was ready for 
alignment. I followed the rather complete and 
thorough instructions provided. Alignment re¬ 
quires a signal generator (like the Heath 
SG-7) and a VTVM (like the Heath V-7a). 
Once aligned, I antenna’d it with the whip 
which comes with the kit and started tuning 
to determine the magnitude of the disaster. 

HMMM, Well, what do you know? HMMM. 
HMMMMMMMMM! Well I’ll be dai'ned! By 
George! Hey! This thing is really something. 
The advertised specs of 2 microvolts sensitivity 
(except on the broadcast band), were found 
to be quite conservative, even on the ten meter 
band where most receivers are strangely quiet. 
This little box of parts held its own right 
alongside of receivers costing up to twice as 
much. Let’s see what makes it tick. 

The biggest secret is probably in the front 
end. After all, if it doesn’t have it up front, 
it doesn’t have it. Three transistors are used 
in the front end. One for rf amplifier, one 
each for oscillator and mixer. These transistors 
are not run of the mill jobs, but are good at 
frequencies up to 100 me! Thus it’s not much 


of a problem getting performance up to 30 
me. The way the front end layout was designed 
helps to keep leads short. The transistors are 
mounted on shields and the band change switch 
is installed through these shields. 

By using adjustable coils in the front end, 
plus trimmer capacitors, fairly constant sensi¬ 
tivity across the dial is obtained. This elimi¬ 
nates the “dead spots” that we all have expe¬ 
rienced. 

W’hat about selectivity? The figures are 
3 kc to the half power point (6 db down), 
which is made possible by the use of “trans¬ 
filters”. These little jobs are unusual in that 
they do the job of an if transformer, crystal 
filter and coupling capacitor, but are none of 
these. They are somewhat similar to a crystal 
lattice filter in their operation, though not as 
efficient. They give much better selectivity 
than could be achieved from standard if trans- 
fonners, are rugged and never need adjust¬ 
ment! (Though they have been used by the 
Signal Corps, this is the first commercial ap¬ 
plication of them). 

What’s the line up? 10 transistors, 3 ger¬ 
manium diodes, 2 compensating diodes and 1 
voltage regulating Zener diode are used. This 
gives an rf stage, a separate oscillator and 
mixer, three if stages, a diode detector, an 
audio driver and a push-pull output stage. 
A separate transistor is used for the variable 
BFO. Diodes are used for automatic noise 
limiter and AVC. 

And that’s not all! A Zener diode is used 
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as a voltage regulator for the local oscillator. 
-6.8 volts is applied from the diode to the 
transistor oscillator base, holding drift down 
to a very low amount. It is the nature of a 
Zener diode that when a voltage is applied to 
the diode backwards, reverse current is very 
low. If the voltage should exceed this amount, 
the breakdown potential of the diode occurs 


and the reverse current through the diode in¬ 
creases, bring the voltage back down to the 
pre-set amount, which is -6.8v in our case. 

Another interesting circuit is in the push- 
pull audio output stage. Two 1N2326 compen¬ 
sating diodes are used, one in each of the 
output stages, connected to the transistor base 
circuits. These diodes have a negative tem- 
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The completed rf section and the printed cir¬ 
cuit board are mounted on the main chassis 
and wired to each other. 


Completed receiver, cabinet removed. Wire 
going off to the left connects to speaker 
mounted in cabinet. Large hole in upper left 
corner is where "Whip" antenna goes. 


A printed circuit board is used for mounting 
and wiring of the if and audio sections of the 
receiver. 


Rear of completed receiver with power supply 
removed. Plug shown in the cut-out, is power 
plug which is plugged into power supply. 


Battery supply on left is furnished with the kit, 
(less batteries|. The supply on the right is ac 
operated supply which is purchased separately, 
if desired. 


The rf section is constructed first. Note that 
all parts are mounted on a flat sheet, simplify¬ 
ing construction. 











perature coefficient so that as the transistors rate section. Steel is also used for the main 
increase in temperature (as class B transis- chassis and the cabinet. 

tor output stages do) the diodes will compen- The tuning capacitors (both the bandspread 
sate for this increase. By so doing, excessive and main tuning capacitors), have anti-back- 
battery drain is prevented and audio quality lash gears which are quite effective in pro- 
is maintained. viding good vernier tuning. The bandspread, 

These same two diodes also act like voltage by the way, is good, 
regulators, which is important for battery Construction begins with the assembling of 
life. As the batteries begin to fall off, they the front end and the printed circuit board 

compensate for it (within certain limits, of which contains the if stages, audio noise lim- 



course). Perhaps you have noticed how the 
audio becomes distorted as soon as the battery 
voltage begins to decrease a little in your tran¬ 
sistor portable. 

By using a push-pull class B output stage 
more than enough audio is available. A 35 
ohm (low impedance) phone jack is pi'ovided 
on the rear of the receiver chassis. The volume 
is considerably lower if high impedance ear¬ 
phones are used. 

Ordinary flashlight batteries of the “C” size 
are used and they last up to 400 hours! Re¬ 
placement costs you less than one dollar. Not 
bad eh? If you intend using the receiver most¬ 
ly for shack operation an ac power supply is 
available for $9.95 which fits in the space 
provided for the battery case. 

Mechanical Aspects 

Steel construction gives excellent mechanical 
and electrical stability. The front end is built 
on a single sheet of steel, simplifying to some 
extent this important part of the receiver. 
The coils, trimmers, band-switch, shields and 
transistors are built on this plate as a sepa- 


iter, and BFO* These two sections are then 
bolted to the main chassis and interconnected. 
Tuning capacitors and front panel follow. No 
difficulty was experienced. 

In Use 

The GC-1A was tested rather thoroughly 
using the built-in whip, the regular station 
antennas, and at beach parties. It pulls ’em 
in no matter how you use it. After several 
weeks of constant use I was convinced that 
it did everything I wanted or expected it 
to do. The selectivity and sensitivity were 
fine, it worked well on SSB (though a product 
detector would be somewhat easier to use, of 
course), and it .was a gem for use with my 6 
and 2' meter converters. j 

The spring loaded pilot lamp switch lets you 
light up the dials when needed and conserves 
the batteries for more important uses of the 
amperes. 

A close look at the photos will tell you all 
about the controls on the receiver. It has about 
everything you really need, including the S- 
meter. Quite a bundle for the low price and 
one you’ll have a ball witlr if you give it a 
try. . ES] 
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(CAPACITY METER from page 23) 

capacitance, the scale is linear and there is 
no need for other than full-scale calibration. 
Hence, a variable resistor, R5 in Fig. 1, is 
used to shunt a bit of extra current around 
the meter, to allow for battery aging and also 
to eliminate the necessity of setting the multi¬ 
vibrator exactly on frequency. 

By operating the MV at four fixed frequen¬ 
cies, in decades, the range of operation covers 
practically all small color-coded capacitors. 
The frequencies used are 100 cycles, 1 kc, 10 
kc and 100 kc. 

The MV, in Fig. 1, has three possible states 
of normal operation. They are: Q1 conducting 
and Q2 cut off, or Q2 on and Ql cut off, or a 
transitional state where both conduct. When 
the power switch, SI, is first turned on either 
Ql or Q2 starts to conduct more readily than 
the other due to inherent circuit unbalance. 
Due to the regenerative action of the cross 
coupled amplifiers one or the other soon is 


driven to saturation, with the opposite ampli¬ 
fier cut off by the large positive bias developed 
by the chai-ge on the coupling capacitor. The 
plus charge drains off toward the B— thru 
the base bias resistor, and at about —0.1 volts 
of base bias, the cut off transistor then con¬ 
ducts, and regeneration quickly causes this 
transistor to become saturated, with the op¬ 
posite one cut off. This process repeats itself 
at a rate governed mainly by the base bias 
resistors, R2 and R3 in Fig. 1, and the inter¬ 
coupling capacitors, Cl thru C8. The result is 
more or less a square-wave. A capacitor, Cx, is 
connected across the terminals J1 and J2 
with the instrument turned on. When Ql 
is conducting and Q2 is cut off, Cx is charged 
to practically the full battery voltage thru 
CR1. On the next half cycle Cx discharges 
thru CR2 and the meter, Ml, and recharges 
again in the opposite polarity, to the sup¬ 
ply potential. The result is, of course, a 
(Continued on page 50) 
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Letters to the Editor 


CAN I 
at 

MY AGE 
Become a 
Hotel Executive? 


Dear Leader: 

Just a note to remind you that we retired air marshalls 
and admirals tending our beds of (lowering concubines 
and scarlet pandemoniums in the Golden Sunset west of 
the smog bank—uh, where was I? Anyhow don’t forget 
to enter our subscription and bill us when you get that 
magazine for adult amateurs printed and passed by the 
post office, the legion of decency and Alexander King. 
Hope you haven't reneged on the project, Wayne, there's 
so much good hard work to be done. Meanwhile, hang 
onto the boat and let the water support most of your 
weight. 

Ken Cole W7IDF 
Vashon, Washington 

To: Herr Wayne Green 
Dear Wayne: 

What Hoppen ? Here I sit, patiently waiting for the 
appearance of “78”. Put me on the list to start with 
Vol. 1, No. 1. I will take any long-term subs deal you 
come up with, assuming that your original figures of S3 
a year, five for two years, etc. Five years for ten bucks? 
I’ll take it. How about a "Lifetime" deal for, say, 25 
bucks? We both gamble—you bet that I don't live too 
long and I bet that 73 does. 11 am damned well sure 
that any good technical magazine will survive and make 
money. I . . . 

73 es all that rot, 
Fritz Hervey W9IIU 
Chilton, Wisconsin 


Telrex Catalog 

Drop a card to Telrex Labs, Asbury Park, New 
Jersey and ask tor their catalog PL-77. They ve listed 
rather complete data on 100 different ham band 
antennas that they manufacture, priced from $6.50 
for a 10 Meter Mini-Bowtie to $985 for a four band 
10-15-20-40 Meter array. And, say, when you're writ¬ 
ing, be sure to tell ’em about 73. 

Dear Mr. Green: 

Briefly, more power to you. 

By keeping the technical level above that of the 
beginner, but below that of the professional (each of 
which has his own specialized literature now), the maga¬ 
zine should be a success. A format of technical articles 
rather than of operating details should have considerable 
appeal. Might I suggest, however, that you nevertheless 
have a variety. CW and FSK right through to sideband 
and antennas. Although I’m not really a desk jockey, it 
seems to me that intelligent component and equipment 
manufacturers would be most willing to buy space in 
the mag. , . . 

Jim W5SUC 

Ft. Rucker, Alabama 

Dear Wayne, 

I am very happy to hear about 73 Magazine, and I 
want to wish you every success. Your proposed editorial 
policy sounds like just what is needed in a ham radio 
magazine. I realize that I am probably in the minority, 
but I don’t like to see ham radio becoming so “com¬ 
mercialized.” Most beginning hams today seem to be 
concerned mainly with which factory built equipment 
to buy. Maybe they shouldn't be blamed for this, after 
being subjected to a barrage of advertising, but some¬ 
body should tell them that this is a technical hobby, and 
there won’t be much justification for our use of the 
amateur bands if we degenerate into a bunch of “citizen's 
band broadcasters” who never build any equipment, and 
have to send the rig back to the factory for repairs. I 
hope 73 sells p’enty of advertising space, but at the 
same time, if it can steer hams into doing more ex¬ 
perimenting and construction work. I’m all for it. Please 
put me down as a charter subscriber. 

I hope I have understood the first paragraph of your 
letter correctly, with regard to emphasizing technical 
and construction articles, and will be eagerly awaiting 
your first issue. I might even whip up a few articles 
myself for your consideration. Lots of luck! 

R. V. McGraw W2LYH 


■n AkiATCIID DAIlin • A. 




Modulation 

Fundamentals 

Robert W. Schoening, W$TKX 
10040 Brookslde Avenue 
Minneapolis 20, Minn. 


M odulation systems used by radio ama¬ 
teurs today are increasingly complex. 
Perhaps in attempting to understand them all, 
we have neglected the fundamentals. What¬ 
ever the reason, the bases of amplitude modu¬ 
lation are widely misunderstood. The same 
basic theory applies to all the variations of 
AM, no matter how many sidebands or carri¬ 
ers are transmitted. Here, then, is a review 
of the AM picture, with a glimpse of the 
future of radiotelephony. 

First, let us define a few terms. “ Splatter ” 
is a somewhat ambiguous expression, but as 
used here it means “side-frequencies corres¬ 
ponding to components which are not present 
at the output of the modulator.” Side-freqen- 
cies which correspond to audio frequencies 
which are not in the original intelligence, but 
are produced somewhere in the audio system 
of a radiotelephone transmitter, are not nec¬ 
essarily malignant, and will not be termed 
splatter here. 

“Carrier shift” is a disease properly defined 
as any “change in carrier amplitude during 
modulation”. In spite of widespread misin¬ 
terpretations, there is a great deal of dif¬ 
ference between carrier shift and simple 
asymmetry of the modulating function. Of 
course, carrier shift implies nothing with re¬ 
spect to carrier frequency . . . only its ampli¬ 
tude. “Positive carrier shift” is an increase in 
carrier amplitude during modulation, while 
“negative carrier shift” is the opposite. A 
change in carrier amplitude (in voltage or 
current) is indicated by a change in the aver¬ 
age voltage or current output of the trans¬ 
mitter when amplitude modulated. Remember 
that while the rms antenna current (and 
hence the rms voltage) increases during modu¬ 
lation, and while the peak antenna voltage 
and current double on 100% positive modula¬ 
tion peaks, the average values should remain 
constant. 


“Downward modulation” is negative carrier 
shift so severe that the decrease in carrier 
output is greater than the sideband power 
produced by modulation. With downward mod¬ 
ulation a decrease in total power output occurs 
when modulation is applied and the antenna 
ammeter (or neon bulb) kicks down instead 
of up. 

“Radiated modulating power” is a good de¬ 
scription of sideband power. The more of this 
that actually gets to the receiver detector, the 
greater the volume of sound produced at the 
loudspeaker. In order to be useful, the audio 
produced at the receiver should be that which 
contributes to intelligibility. There are two 
types of sideband power which do no good: 
the power contained in sidebands which do 
not get to the detector due to receiver selec¬ 
tivity; and the power, which, when detected, 
merely excites the loudspeaker cone without 
contributing to the intelligibility. For this 
reason, simply increasing the radiated modu¬ 
lating power is no assurance that the signal 
will “get out” better. Even a decrease in total 
sideband power may improve signal reception 
on a selective receiver at a distant point, if 
the sideband components remaining are re¬ 
arranged to do their job properly. 

It is important to remember (as if the SSB 
contingent would allow us to forget) that the 
carrier’s function in AM is only to accom¬ 
modate the intelligence-bearing components. 
Leaving sideband power and distribution un¬ 
changed and increasing the carrier power will 
make absolutely no change in the volume at 
the receiver. Did you ever try this and find 
that the signal became weaker as you in¬ 
creased the carrier thus decreasing the modu¬ 
lation percentage? If so, you forgot to disable 
the avc, so that the receiver’s gain was re¬ 
duced as you fed in more carrier. There is 
some advantage, however, to a strong carrier. 
The signal will not overmodulate itself so 




asily when selective fading is encountered at 
he receiver, and the heterodynes from adja- 
ent carriers may seem less objectionable, 
'here are, in spite of some semi-serious alle¬ 
gations to the contrary, absolutely no logical 
rguments in favor of reducing the carrier un- 
ess the power saved can be utilized in increas- 
ng the radiated modulating power, as with 
?SB. 

Methods of extending the positive modula- 
ion peaks do not, as has been suggested, offer 
nore sideband power without splatter; nor 
lo they necessarily improve the received sig- 
lal’s intelligibility. Any system which produces 
:arrier shift must produce splatter; moreover 
•.platter may exist without carrier shift. 

The normal dc plate input to the final radio 
Tequency amplifier produces the carrier. For 
;his reason, carrier shift can occur only if 
his dc power changes as the result of modu- 
ation, or if the efficiency of the modulated 
(or linear) amplifier does not behave aceord- 
ng to the requirements for the type of modu- 
ation used. Since dc cannot “get through” a 
;ransformer, nothing we do in the audio sys- 
;em short of overmodulation can possibly cause 
:arrier shift. No matter how lop-sided or dis¬ 
torted the modulating waveform becomes in 
the modulator, it cannot produce splatter as 
we define it. We automatically rule out defec- 
;ive modulation transformers, autotransform- 
21 s and choke coupling, of course. 

A pure ac wave is one which has an average 
value of zero because the two alternations en¬ 
close exactly equal areas. The two alternations 
need not be the same shape nor have the same 
peak amplitude; however if the peak of one 
alternation goes farther from zero than that 
of the other, the lower alternation’s values 
stay near their peak longer. When such a 
waveform is used to modulate a radio fre¬ 
quency wave, the maximum increase and de¬ 
crease in rf wave amplitude need not be equal, 
but if the increase (positive modulation peak) 
is greater, the decrease (negative modulation 
peak) must last longer. Since the average in¬ 
crease and decrease are then equal, the aver¬ 
age amplitude of the rf voltage is unchanged 
from its unmodulated level—no carrier shift 
occurs. When we view “modulated envelope” 
patterns on an oscilloscope, we do not see the 
individual rf cycles, but only the envelope 
(whose height is proportional to the peak to 
peak rf voltage) as it varies in amplitude at 
some rate corresponding to the modulating 
function. The top or bottom outline of the 
envelope corresponds to the actual modulating 
waveform, whether or not this is the modula¬ 
tor’s output waveform. A linear detector re¬ 
ceiving the signal will produce an output 
voltage in this form. 

If no modulation is applied, the rf envelope 
height remains constant as in Fig. 1-A. Fig. 
1-B shows the envelope sinusoidally modulated 
at about 70%, and if nothing unsanitary hap¬ 



pens in the process, the positive peaks (P) 
and the negative peaks (N) will include pre¬ 
cisely the same area. The average height of 
the rf wave envelope is still Ec, just as it 
was with no modulation. 

With a good transmitter, we should be able 
to increase the amplitude of the modulating 
signal to obtain 100% modulation (Fig. 1-C) 
while still maintaining an average amplitude 
of Ec: no carrier shift. 

If the transmitter is capable of extended 
positive peak modulation (and few really are), 
a further increase in the modulation gives 
the pattern of Fig. 1-D. Here the transmitter 
shuts itself olf for a brief portion of the nega¬ 
tive peak, so that the positive peaks’ areas 
(P) are greater than those of the negative 
peaks (N). Now the average rf amplitude in¬ 
creases to Ec+: positive carrier shift. The 
clipped negative peaks represent a source of 
vicious splatter. Their sharp corners corres¬ 
pond to modulating frequencies much higher 
than the actual output of the modulator, and 
the resulting sidebands are much farther from 
the carrier than normal. Modulating frequen¬ 
cies this high would not ordinarily be passed 
by the modulation transformer, so that the 
broadening will be more severe than that 
which audio distortion alone could cause. 

If the transmitter distorts the positive 
peaks, splatter may also be produced. In Fig. 
1-E the negative peak is the same as 1-C, but 
the flattened positive peak makes area P less 
than area N, so that a negative shift in car¬ 
rier amplitude occurs, and the average rf am¬ 
plitude becomes Ec—. Actually this flattening 
is usually more gradual than in 1-D, so the 
signal may not be quite as broad. It can still 
clutter up several adjacent channels, however. 

Let us consider the causes of condition 1-E. 
First the flattening did not occur in the audio 
system, for if it had, the modulation trans¬ 
former would have automatically made areas 
P and N equal and no carrier shift could have 
occurred. The wave might have looked almost 
the same on the ’scope, but the areas would 
have been re-distributed symmetrically around 
the average amplitude, Ec. 

With plate modulation, positive modulation 
peaks occur when the positive audio alterna¬ 
tion adds to the dc plate voltage to increase 
the plate voltage on the modulated rf ampli¬ 
fier stage. During this peak, plate current 




should rise in direct proportion, and rf am¬ 
plifier efficiency should remain constant. In¬ 
sufficient reserve of cathode emission could 
prevent a linear increase in plate current. 
Perhaps the rf amplifier uses a screen grid 
tube and the screen voltage (which has con¬ 
siderably more effect on plate current than 
the plate voltage) is not being increased along 
with the plate voltage. Maybe the tube is run¬ 
ning too close to cut-off bias, so that while it 
remains in class C on negative peaks (reduced 
plate voltages), it enters class B or even class 
A as the plate voltage ris.es. This could pro¬ 
duce a drop-off in efficiency on the positive 
peaks. Remember that “cut-off bias” is pro¬ 
portional to plate voltage, so that an rf ampli¬ 
fier with bias beyond cut-off and 1000 volts 
on the plate may be running at less than cut¬ 
off when the plate voltage doubles as on posi¬ 
tive peaks of 100% amplitude modulation. 

A very common cause of negative carrier 
shift in this sort of stage is insufficient rf grid 
drive. Excitation may suffice for the normal 
unmodulated plate voltage, but on positive 
modulation peaks the limit of possible plate 
current (a function of load impedance and 
plate voltage) increases, so that more drive is 
necessary to maintain full plate efficiency dur¬ 
ing these peaks. 

If Fig. 1-E represents the output of a linear 
rf amplifier or a grid-modulated stage, other 
causes suggest themselves. In these systems, 
the rf amplifiers’ plate efficiency must approxi¬ 
mately double on positive modulation peaks, 
so if the grid drive is too high, the unmodu¬ 
lated efficiency will run too high and the posi¬ 
tive peaks must suffer. Some relief is avail¬ 
able here by using a lower plate load im¬ 
pedance to raise the limit of plate current. By 
juggling drive and loading, we can usually 
restore the positive peak. 



Figure 2-B shows that two wrongs don't 
make a right. Here a rare combination of cir¬ 
cumstances has resulted in overmodulation 
without carrier shift, since positive peak flat¬ 
tening exactly matches the negative clipping 
caused by overmodulation. The average rf 
amplitude is unchanged from its unmodulated 
value (Fig. 2-A). Splatter, however, is abund¬ 
ant .... the modulator is putting out a sine 
wave. What if the modulator’s output wave¬ 
form actually was that shown? In that case 
we would have no splatter by our definition, 


although the wave would occupy exactly the 
same spectrum and include the same inter¬ 
ference potential. Remember, however, that 
modulation with this sharp-cornered waveform 
would be in some special service (hardly tele¬ 
phony unless the modulating frequency is a 
very low one), and a suitable spectrum assign¬ 
ment would be provided. 

Figures 2-C and 2-D show the reasoning 
behind “extended positive peak” modulation. 
Voice and music modulation often produces 
waveforms wdth unequal peaks. Here a wave¬ 
form of that type is shown; 100% modulating 
a radio wave, first in one polarity and then 
in the other. The drawing is intended to in¬ 
dicate that in both cases the positive peak (P) 
and the negative peak (N) include the same 
area. In Fig. 2-C however, the smaller peak 
is applied negatively, and (assuming again 
that the transmitter can handle the extended 
positive peak) modulation in the positive direc¬ 
tion can actually exceed 125% without splat¬ 
ter. No carrier shift exists. If, as in Fig. 2-D, 
the modulating signal is applied in the op¬ 
posite polarity, the gain control must be 
backed off, and the sideband power decreased 
accordingly to prevent negative peak over¬ 
modulation, carrier shift, and splatter. The 
correct polarity for your particular voice may 
be found by reversing any two wires in the 
audio system .... or even, with some types 
of microphones, by speaking into the other 
side of the microphone. The pattern is most 
easily interpreted for voice modulation if a 
slow' linear sweep (under 100 cycles) is ap¬ 
plied to the horizontal plates and the trans¬ 
mitter’s rf output sample directly to the ver¬ 
tical plates of the ’scope. 

Even if your voice waveform exhibits as 
much unbalance as in Fig. 2-C, there is a very 
good possibility that your transmitter cannot 
handle the extension of positive peaks, for the 
reasons listed in reference to Fig. 1-E. If you 
decide to carry the extension farther than 
can be done by finding the favorable audio 
polarity, systems have been evolved where 
a sine wave output from the modulator causes 
extended positive peak modulation as in Fig. 
2-E. We recognize this as carrier shift, and 
we must admit that it will produce splatter 
since the modulated wave outline does not con¬ 
form to the modulator’s output waveform. 
There is a possibility that, if not carried to 
excess, the spurious side-frequencies produced 
will not cause serious adjacent channel inter¬ 
ference. We have no assurance that the addi¬ 
tional sideband power that we attain in this 
way will not be objectionable, or that it will 
contribute to intelligibility at the receiver. 
Systems of this sort which have been sug¬ 
gested in amateur publications do not guaran¬ 
tee against adjacent channel interference even 
though the negative peaks are not clipped; 
nor do they put all the extra sideband power 
through the selective portions of the reeeiv- 
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er into the detector. Only by shaping the 
modulating signal before it gets through the 
modulation transformer, and by carefully dis¬ 
tributing its content through the desired audio 
range can we be sure (assuming a healthy rf 
amplifier system in the transmitter) that by 
enhancing the sideband power transmitted, we 
really improve the signal. 


Fig. 3 — I 

Before we make any suggestions, let us 
review the ’scope patterns by inspecting their 
corresponding trapezoidal displays. Fig. 3-A, 
of course, represents the trapezoidal pattern 
for no modulation. Figs. 3-B, C, D, and E cor¬ 
respond to Figs. 1-B, C, D, and E respectively. 
Fig. 3-F shows the highly improbable case out¬ 
lined as a modulated envelope in Fig. 2-B. 
Drawn to the same scale, Fig. 3-G, in its en¬ 
tirety, is larger (by the cross-hatched area) 
than 3-C. Due to the greater peak amplitudes 
obtained with the extended positive peak mod¬ 
ulation encountered in the corresponding Fig. 
2-C. The shaded triangle of 3-G shows the 
reduction of positive peaks necessary to pre¬ 
vent overmodulation with improperly polarized 
audio (2-D). You may have noticed that any 
bends or corners in the non-parallel sides of 
our trapezoid represent carrier shift. In 3-D, 
E, and F, the departures from linearity are 
abrupt. In 3-H, the bending is gradual, but 
carrier shift still exists, reflecting the condi¬ 
tion (2-E) of artificially extended positive 
peaks. 

Trapezoidal patterns are useful for monitor¬ 
ing voice modulation, but they must be pro¬ 
duced correctly to prevent misleading indica¬ 
tions. If the audio wave used for horizontal 
deflection is taken from any point in the audio 
system other than the secondary of the actual 
modulation transformer, non-linearities may 
appear which do not indicate carrier shift. If, 
on the other hand, the autlio deflection is ob¬ 
tained from a detector which rectifies the 
rf signal , perfect linearity might be in¬ 
dicated even though carrier shift exists. It is 
often inconvenient or even dangerous, especi¬ 
ally with plate modulation, to sample the 


secondary of the modulation transformer, but 
this is the only way to get a coherent trape¬ 
zoid. Readers unfamiliar with these common 
’scope displays are advised to look up the con¬ 
nections required in any reference book or 
handbook covering radiotelephony, and to ex¬ 
amine the corresponding patterns shown here, 
piece by piece, until the relationship is clear. 

How can we increase our radiated modulat¬ 
ing power without producing side frequencies 
which are either redundant or unsportsman¬ 
like? It must be done within the audio system, 
and our old friends clipping and filtering seem 
to offer the best path for telephone communi¬ 
cations. Filtering alone can improve intelligi¬ 
bility by removing lows (long on power which 
clutters up your audio channel’s capabilities, 
and short on intelligibility). The experts rec¬ 
ommend taking out everything below 300 
cycles. If this is done, your voice quality will 
not be appreciably affected, but you will be 
able to advance the gain control to get more 
sideband power corresponding to the im¬ 
portant audio areas. If you want to go all the 
way (good for DX but a little extreme for local 
rag-chewing), attenuate everything below 800 
cycles. 

Removing the high frequencies above 2500 
or 3000 cycles should be done at the last pos¬ 
sible point in the audio system; the modula¬ 
tion transformer. This will not, in fact, af¬ 
fect the sound of your voice noticeably—try 
singing 2500 cycles and see. The components 
filtered out will be, for the most part, distor¬ 
tion products. If filtering takes place too early, 
subsequent audio stages may re-introduce high 
frequency distortion components which while 
not splatter (by our definition) can cause 
side-frequencies which your neighbors will re¬ 
sent. Most communications-quality modulation 
transformers drop off quite well by themselves 
around 5000 cycles, so “building out” the 
windings with a bit of shunt capacitance can 
take care of the highs; especially if low-level 
filtering is also employed. 



Fig. 3 — 2 

Peak-clipping can give tremendous sock to 
a signal, by increasing average sideband pow¬ 
er to a level which would require perhaps ten 
times as much carrier power were clipping 
not employed. Volume compression without 
clipping (as used by broadcasters) can at 
(Continued on page 54) 
















(AUDIO BOOSTER from page 9) 
feet balance to begin with, oscillation will de¬ 
velop. Adjust R13, the balance control, until 
the howls stop. Advance Rl some more, re¬ 
adjusting R13 as necessary, until it becomes im¬ 
possible to stop oscillations by adjusting R13. 
This will mark the usable limit of the Booster’s 
gain. 

Adjust your transmitter for 100 percent 
modulation on peaks, using your favorite 
method of monitoring modulation depth. Then 
remove the short from the Booster’s AGC line 
and connect it to the microphone input using a 
Y-type connector. Set the limiting threshold 
control, R12, at maximum resistance. 

Say a few words and check modulation 
depth. Advance R12 toward minimum resist¬ 
ance until your voice begins to sound like a 


3 At this point, your voice will have long since ceased 
to sound natural. Our objective in this adjustment is 
to set the limiting threshold so that the booster com¬ 
pletely washes out all amplitude variation in the signal 
(see note It. Operating adjustment to regain naturalness 
in the voice is made with Rl. 


monotone without inflection 3 . Lock R12 at that 
position and advance Rl toward minimum re¬ 
sistance until the sound of your voice is satis¬ 
factory again. All operating adjustments after 
initial calibration are made with Rl, which 
can be marked in db. of limiting if desired. 
At minimum resistance of Rl the Booster is 
effectively out of the circuit, while at the maxi¬ 
mum usable setting compression ratio will be 
in the neighborhood of 25 db (depending upon 
your mike). 

If you’re using a scope to check your modu¬ 
lation, you should at this point be able to see 
the difference between the modulation percen¬ 
tage with and without the Booster. So far as 
your effective talk-power is concerned, that 
gets boosted right along with the modulation 
index. 

The Booster is not limited to AM use, either. 
It will work with any type of voice modula¬ 
tion, since its only effect on the waveform is to 
compress the dynamic range. No distortion is 
generated in the Booster; consequently, no fil¬ 
ters or splatter chokes are necessary. E93 


(POWER SUPPLY from page 27) 

A circuit breaker device is used for power 
supply protection when the supply is used on 
the 120 volt ac line. If a short should exist in 
your equipment, loading the supply too heavily, 
it will cut out, removing the ac supply voltage. 
To reset it, simply press the bottom on top of 
the cut-out. On dc operation a fuse is used 
instead. The circuit layout is not at all criti¬ 
cal, though the wires from UHF jacks to the 
relay should be kept short. 

Notice that all outputs from the supply, 
(filament and B-f voltage, as well as relay), 
are brought out of the supply through the use 
of a 6 terminal Jones socket. Terminal #6 is 
used to control the B-|- - Antenna change over 
relay. If you desire to operate the change over 
relay from a location other then the chassis 
of the supply it is only necessary to connect 
a lead from #6 through a switch to ground. 
When terminal #6 is grounded, the relay is 
energized, operating the changeover. 


(CONVERTERS from page 15) 
the mixer coil L3, and then the antenna series 
capacitor Cl and the cathode coil LI. 

After you have aligned the unit you will 
be amazed by the performance of this inex¬ 
pensive converter. As simple as it is, it has 
out-performed many fancy brothers using ex¬ 
pensive tubes and many more components. 

The noise generator, using a 5722 Sylvania 
diode, used for evaluation was built and care¬ 
fully calibrated by the author, using the cir¬ 
cuit and method of calibration from the VHF 
handbook by William I. Orr and H. G. John¬ 
son. The sensitivity tests were made with a 
Measurements Corporation signal generator 
Model 80. 


The change-over i-elay, which is a 6 volt dc 
type, opei-ates on any of the thi-ee input volt¬ 
ages. This is accomplished with a miniatui-e 
power supply to furnish the pi-oper voltage. 
Looking at the diagram you will see that a 
small i-ectifier, XI, is connected to the 6 volt 
winding of the power transformer, Tl. On 
120 volt ac operation, the 6 volts ac is recti¬ 
fied by XI and filtei-ed into good dc by R2 and 
C4 for the relay. On 6 and 12 volt dc opera¬ 
tion, even though no filament voltages are fui*- 
nished by the power transfoi-mer, Xl and its 
filter circuit is still receiving 6 volts ac, per- 
mitting operation of the relay on all three 
input voltages. 

The power supply shown has been used in 
both 6 volt and 12 volt cai-s and in a 12 volt 
aii-plane! It has been used extensively on 120 
volts ac as well. Neither the vibration of 
mobile opei-ation, nor the constant changing 
from one input supply voltage to another has 
caused any ti-ouble with the unit. 3 S 


Tests pei formed and evaluated on many typi¬ 
cal converters in the frequency range of 220, 
144, 108, and 50 me the averages ax-e as fol¬ 
lows : 


FREQUENCY 

NOISE FIGURE 

SENSITIVITY 

220 me 

51/2 db 

.2 (tv 

144 me 

4 I /2 db 

.1 (tv 

108 me 

4 db 

.1 (tv 

50 me 

3'/ 2 db 

. 1 (tv 


In conclusion the author wishes to extend 
his thanks to Joe Kwetnewski W9UTD for his 
excellent photography. LOi 




COIL DATA is on page 47 





CAPACITOR VALUES 
FREQUENCIES OF CONVERTERS 


(W9DUT CONVERTERS) 



M.C. 

M.C. 

M.C. 

M.C. 

M.C. 


C 

220 

152 

144 

108 

50 

50 M.C. and Lower 

C 1 

4-35 

4-35 

4-35 

4-35 

4-35 

MMF CERAMIC TRIMMER 

C 2 

270 

470 

470 

.001 

.001 

RMC TYPE b 

C 3 

.001 

.001 

.01 

.01 

.01 

" " B 

C 4 

270 

470 

470 

.001 

.001 

" " B 

C 5 

13 

15 

27 

33 

50 

" " NPO 

C 6 

.001 

.001 

.001 

.01 

.01 

" " B 

C 7 

.001 

.001 

.001 

.01 

.01 

" " B 

C 8 

.001 

.001 

.001 

.01 

.01 

" " B 

C 9 

.001 

— 

— 

— 

_ 


CIO 

.005 

.005 

.01 

.01 

.02 

" B 

CM 

25 

— 

— 

-— 

— 


C12 

— 

25 

33 

50 

50 

" " NPO 

C13 

— 

470 

470 

680 

.001 

" " B 

C14 

— 

.005 

.01 

.01 

.02 

" " B 

C15 

.001 

.001 

.001 

.001 .001 

RC COMBINATION 

" " B 

(R. F. AMPLIFIER) 

(CATHODE BIAS) 

(AND MIXER BIAS) 

R- 

680 

68o 

680 

68a 

68a 


C- 

Coil 

270 

Res. 

Freq. 

M.C. 

470 

No. 

Turns 

470 

Wire 

Size 

.001 .001 

RESISTOR VALUES 
ALL RESISTOR 1/2 WATT 

COIL DATA 

Length 

Winding 

(220 M.C. CONVERTER) 

RMC TYPE B 

All Coil Forms CTC Slug Tuned 

O.D. 

Inches 

LI Vi 

220 

3 

#22 

l/ 4 " 

Space 

wound (Tap at 114T) 

L2 " 

220 

21/2 

1/4" 

tt 

tt 

L3 " 

220 

2 

" 

3/16" 

ft 


L4 % 

13 

45 

■5*30 


Close 

" (2T Link at Cold End) 

L5 V4 

207 

4 

ttn 

5 16" 

Space 

tt 

L6 " 

34.5 

23 

#30 


Close 

tt 

L7 " 

103.5 

4 

#24 

5/16" Space 

(144 M.C. CONVERTER) 

it 

O.D. 

Inches 

LI % 

144 

3'/2 

#22 

5/16" 

Space 

wound (Tap at 1V4T) 

L2 " 

144 

3 

" 

1 / 4 " 

ft 

tt 

L3 " 

144 

4 

" 

Vi" 

tt 

tt 

L4 " 

14 

40 

5*30 


Close 

" (2T Link at Cold End) 

L5 " 

130 

4'/2 

sr22 

Vi" 

Space 

tt 

L6 " 

43.4- 

12 

#24 

Close 

(152 M.C. CONVERTER) 


O.D. 

Inches 

LI % 

152 

3 

#22 

1 / 4 " 

Space 

wound (Tap at IT) 

L2 " 

152 

21/2 


1 / 4 " 

ft 

n 

L3 " 

152 

3 

" 

1 / 4 " 

tt 

" 

L4 " 

13 

45 

5*30 


Close 

" (2T Link at Cold End) 

L5 " 

139 

4 

5*22 

5/16" 

Space 

L6 " 

46.4- 

10 

5*24 

Close 

(108 M.C. CONVERTER) 


O.D. 

Inches 

LI % 

108 

6 

5522 

%" 

Space 

wound (Tap at 2T) 

L2 " 

108 

5 

" 

%" 

t* 

" 

L3 " 

108 

7 

t* 

%" 

ft 

tt 

L4 " 

14 

40 

#30 


Close 

" (2T Link at Cold End) 

L5 " 

94 

6 

#24 


Space 

L6 " 

31} 

26 

#30 

Close 

(50 M.C. CONVERTER) 

// 

O.D. 

Inches 

LI % 

50 

10 

#24 


Close 

wound (Tap at 3T) 

L2 " 

50 

12 



tt 

n 

L3 " 

50 

12 



" 

rt 

L4 " 

14 

40 

ir30 


" 

" f2T Link at Cold End) 

L5 " 

36 

16 

#24 


" 

tt 

L6 " 

36 

11 



tt 

n 
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/ 4 BANDS. Small size 

\ Light enough for any 
TV Rotor. 


Model B-24 
2 elements 

Amateur Net 

$54.95* 

'p-eatuxe*, 

• Four Bands — 6, 10, 15, 20 

• Maximum element length 
ll'-6", boom 6'-10" 

• Turning radius l’ 

• Weight — 11 lbs. 

• Gain—comparable to any 
antenna of equivalent size 

• SWR — Less than 2:1 on 
all bands 

• 6061-T6 aluminum 
elements and boom 

• 1" diameter elements 
for maximum band width 

• Can be assembled in 
smallest garage 

(Patent Pending 


• For the ham with limited space and those desiring maximum 
efficiency in the smallest size, Mini-Products takes pride in intro¬ 
ducing the first truly Miniaturized multiband antenna, using the 
new Multiple-Hat principle! a new concept in Multiband anten¬ 
nas which provides coverage of any number of bands within a 
two octave range with a single antenna. 

End loading employed on all bands—universally accepted by 
antenna designers as the most efficient method of miniaturizing 
and maintaining the high radiation resistance and radiator current 
necessary for effective radiation. 


Model M-4 MOBILE 




Amateur Net j $16.95* 


• Four Bands — 6, 10, 15, 20 

• Overall height — 5'-8" 

• Up to 5 db. gain over base loaded antenna's of 
equivalent height 

• SWR — Less than 2:1 on all bands 

• l" diameter Radiator for maximum band width 

• %-24 base stud — Fits all standard mobile mounts 



'NOTE — Pennsylvania residents add 4* i Sales Tax 



Ask for them at your favorite distributor or order direct from: 

1001 WEST 18th STmERIE, PENNSYLVANIA 


4 fi • 71 AU4TPIIP Dahia 













MM-2 Kit .. . (less IF adaptor). $119. 50 
Wired . .. (less IF adaptor). $149. 50 

Plug-in IF adaptors (wired only) . 

RM-50 (50 KC). RM-80 (60-80 KC). 
RM-455 (450-500 KC). . . ea. . . $12. 50 


THE MULTIPHASE MODEL MM-2 

RF ANALYZER 

• Monitors the RECEIVED and TRANSMITTED signals. 
Shows flat-topping, overmodulation, parasitics, keyed 
wave shape etc. Silent electronic switching keyed by 
transmitted RF. 

• No tuning required. Broadband response flat 1 MC to 
55 MC at power levels of 5 watts to 5 KW. 

• New variable sweep control for transmit and receive. 

• RF attenuator controls height of pattern. Calibrated in 
3 DB steps. 

• Function selector for ENVELOPE, TRAPEZOID and 
BOW-TIE patterns on transmit. For SSB, DSB, AM 
and CW. 

• Built-in 1 KC audio oscillator, less than 0. 5% distortion. 
With 3" scope, is ideal for complete alignment of SSB 
exciters. 

• For use in series with 52-72 ohm coax lines. A short 
pickup antenna may be used with other systems. 

• Plug-in adaptors available to match 50 KC, 60 KC, 80 KC 
or 455 KC receiver IF systems. Only one simple 
connection to receiver. 

THERE IS NO SUBSTITUTE FOR A SCOPE IF YOU WANT 

THE CLEANEST, MOST PERFECTLY MODULATED 

SIGNAL YOUR TRANSMITTER CAN PROVIDE. THE MM-2 

IS BY FAR THE MOST DEPENDABLE and EASIEST TO 

USE, SINCE IT WAS DESIGNED STRICTLY FOR THIS 

PURPOSE. 



OTHER FINE C.E. PRODUCTS 


Model 100V. . . .New 100 Watt Broad-Band Exciter-Transmitter . . 
Model 600L .... Broad-Band Linear Amplifier . 

* Model 20A .... Bandswitching SSB Exciter . 

* Model 10B .... Multiband SSB Exciter . 

♦Model GC-1 ... Gated-Compression Amplifier . 

* Model B .Sideband Slicer with Q Multiplier . 


$795.00 
$495.00 
$299.50 
$193.50 
$ 66. 50 
$104.50 



* Also available in kit form 
AND MANY OTHERS ... WRITE FOR LITERATURE 


MULTIPHASE 


EQUIPMENT 


1247 W. Belmont Ave. Chicago 13, Illinois 

A subsidiary of Zenith Radio Corp. 
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(CAPACITY METER from page 41) 

current indication on the meter, the exact 
value depending upon the supply voltage, the 
capacity of Cx, and the rate at which this 
charge and discharge effect takes place. 

In order to protect the meter from damage 
due to shorted capacitors, CR3, a silicon diode 
biased in its forward conduction direction, 
was included. This limits the maximum voltage 
across the meter to about 0.5 or 0.6 volts. The 
meter movement itself was thus protected, but 
spikes due to the capacitor charge caused 
erroneous readings when the diode conducted 
prematurely. To prevent this, C13 was in¬ 
cluded, and in addition C13 provides damping 
which further prevents meter damage. 

In actual use, the range switch is set to a 
position which gives an on-scale reading. The 
power switch is then set to CALIBRATE, and 
R5 is set to give a reading of 100. Then switch 
back to ON, read the meter, and use the ap¬ 
propriate multiplier indicated on the range 
switch. Since leaky capacitors would give 
erroneous indications, a leakage test position 
was included on the range switch. For this 
test, Ql is cut off, Q2 conducting, and the full 
battery voltage connected across J1 and J2. 
Any indication of course means a defective 
capacitor. 

Construction 

The entire circuit including the battery and 
a 414 inch panel meter was built into a 3x4 
x 5 inch LMB chassis box. Most of the com¬ 
ponents were mounted on a piece of 1/16 inch 


epoxy glass board, using eyelets and jumper 
wires. Use of 100 volt rating capacitors helped 
cut down the size. The 9 volt mercury battery 
was mounted in a clip from a cabinet latch. 
The current drain is in the order of 20 ma, 
and the required voltage slightly above 6 volts, 
so a 7.5 or 9.0 volt dry battery could be sub¬ 
stituted if desired. 

The range switch, S2, should be of the short¬ 
ing type to prevent the multivibrator from 
stopping when switching ranges, which would 
require turning the power switch off, then on 
again. Aside from the usual precautions to ob¬ 
serve polarity of the diodes and battery, the 
only critical wiring is in the need for short 
direct leads to J2 from the power switch, and 
from the power switch, S2, to CR1 and CR2. 
The capacity of the lead to the standard 100 
mmfd capacitor, C12, was about 3 mmfd in 
the authors instrument, and was allowed for 
in the selection process. The standard capaci¬ 
tors (C9-10-11-12) were measured on an ac¬ 
curate bridge, and were padded where neces¬ 
sary to obtain the correct value. All other 
capacitoi-s can be whatever is on hand in the 
range required, either paper or mylar dielec¬ 
tric type being suitable. For reduction of stray 
capacity effects a ground from the meter cir¬ 
cuit to the case is quite essential. Only type 
2N414 and 2N247 transistors have been tried, 
but similar types should be satisfactory. The 
silicon diodes recommended for CR3 were the 
least expensive available, and other types 
should do as well. Use of decals helps improve 
the appearance and operating convenience of 
the unit, but if the meter case is opened, use 
care to avoid dust or other damage. ®III 



Enjoy superior performance . . 

You're always a "step ahead" with Telrex. 
Arrays available from $5.95 to $12,000. 
Dollar-for-dollar better in every way. 
Send for technical bulletins, todayl 


ASBURY PARK 40 

NEW JERSEY, U.S.A. 

• 

Telephone: 
PRospect 5-7252 


“TRI-BAND” 

SYSTEMS 

There’s long term dependability, scientific 
leadership, world-wide respected perform¬ 
ance plus quality of material too, at a price 
even the modest budget can afford. 
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RECEIVER TRANSMITTER 


Better than 1/2 microvolt sensitivity. 

10 kc selectivity (6 db down). 

Double conversion for selectivity, image re¬ 
jection. 

Voltage regulated oscillators for stability. 

Up to 5 watts audio output for external 
speaker. 

Self contained speaker. 

Large 6:1 vernier dial for easy tuning. 

Jack for headset output. 

Built-in noise limiter. 

Spotting switch for zeroing receiver and 
transmitter. 


12 Watts input to a 5763. 

High efficiency plate and screen modulation 
for maximum punch. 

Uses popular and inexpensive 8 me crystals 
(FT-243 holders). 

Provision for VFO operation. 

Press-to-talk. 

Metered. 

Microphone: crystal, ceramic or carbon 
50-75 ohm output (will match standard auto 
receiving whip). 


149 
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SIX METER 
TRANSCEIVER 






New York Convention 


October 15th 

The Hudson Amateur Radio Council is masterminding the first ham 
radio convention In New York City in well over ten years. While this is 
billed as a Hudson Division ARRL Convention, it is actually expected to 
be larger than even the biggest of past National ARRL Conventions. 

There will be a full day of technical discussions and forums on just about 
every amateur specialty and interest (RTTY-SSB-VHF-Antennas-ARRL-YL- 
CD-MARS-Traffic-DX-etc 2 ). Most of the major manufacturers of ham 
equipment will be there to explain the details of their latest pride and 
joy. Prizes? Wow! The whole works will culminate in a banquet with Jean 
Shepherd K20RS as Master of Ceremonies and Bill Orr W6SAI as the 
major speaker. 

See you all October 15th, Statler-Hilton Hotel, starting at 9 A.M. 
73 will have a booth where you can bring friends and get them to 
subscribe to 73. 


SIX METER RECEIVER • 

MODEL 505A—50-54mc 

Here's the ideal low-cost receiver to 
start your six or two meter station 


TWO METER RECEIVER 

MODEL 506A—144-148mc 

$2995 

only 3 inches high 




• Excellent sensitivity with stable superregenerative detector 

• Built-in 110 volt AC power supply 

• Fully transformer operated, no voltage doubler 

• Compact, fully enclosed in cabinet—only 3 inches high 

• RF stage for increased sensitivity and isolation 

• Send-receive switch for muting receiver 

• Band set capacitor for full 4mc bandspread 

• Features stable operation and dependability 

Model 505A, 506A, KIT, complete as above: $29.95 • WIRED: $49.95 

MOBILE OPERATORS: Model 505A, 506A are available with mobile power supply 

instead of AC supply at slight additional charge. 

Send for data on the complete line of NEIL 2, 6 and 10 meter fixed station, 
mobile, and portable receivers, transmitters and transceivers. 

SEE YOUR DEALER, OR ORDER FROM 



NEIL 


COMPANY 1336 Calkins Rd. • BAker 5-6170 • Pittsford, N. Y. 












HAMMARLUND HX 

SSB TRANSMITTER 




$695.00 Amateur net. 


ASK YOUR DEALER- 
OR WRITE FOR DETAILS 


■ A 100-watt SSB transmitter for amateur and commercial use 
on the 3.5. 7, 14. 21 and 28 to 30 MCS bands. 

■ Separate dial scale for each band, or portion of 10^ band. 

■ All crystal included tor all amateur bands — nothing extro 
to buy. 

■ Frequency readability to 200 cps, or better. 

■ Stability after warm-up better than 100 cps. 

■ Provides choice of upper, lower, double sideband, (W, FM, 
FSK tor RTTY plus 40 cycle identification keyed shift. 

■ ALC adjustable to prevent overdrive. 

■ SO ohm fixed pi output. 

■ Built-in antenna changeover with receiver antenna input 
connection. 

■ Adjustable RF level controls output power when employed 
with high power linear. 

■ Carrier suppression 50 db or better. 

■ Unwanted sideband suppression SO db or better. 

■ 3rd and Sth order distortion products down 30 db or better. 

■ Spurious frequencies down SO db or better. 

■ T.V.I. suppressed. 

• VOX and anti-VOX controls conveniently located on front 
panel. 

■ Key and mike input provided on front panel. 

■ RF level meter range 60 db with adjustable sensitivity 
control. 

■ Self-balancing diode balanced modulator. 

■ Overall audio response 300 to 2300 cps. 

■ Shaped CW keying. 

■ FM-FSK center frequency adjustment on front panel. 

■ 60 kcs filter type SSB generator. 

■ Provision for metering final plate current. 

■ Unitited construction. 




MANUFACTURING CORPORATION, INC. 
460 W. 34th STREET, NEW YORK 1, N. Y. 
A DIVISION OF TELECHROME 


Established J910 













This advanced design approach, seldom used by 
amateurs but widely used in commercial UHF receivers, 
achieves outstanding performance. It consists of a 
double-tuned cavity preselector, followed by a crystal 
mixer and low-noise IF preamplifier. 


SPECIFICATIONS: 

NOISE FIGURE: 6.0 DB 
GAIN: 20 DB 

IMAGE REJECTION: GREATER THAN 50 DB 
IF REJECTION: GREATER THAN 80 DB 
TUBE COMPLIMENT: 1N21E. 6BC4. 6BC4. 

12AT7, 6AK5 

STANDARD MODELS AVAILABLE: 

W1TC-432 IF OUTPUT FREQUENCY 50-54 MC. 
WTC-432A IF OUTPUT FREQUENCY 51-55 MC. 
IWITC-432N IF OUTPUT FREQUENCY 30.5-34.5 MC. 
WTC-432C IF OUTPUT FREQUENCY 28-32 MC. 

PRICE $119.50 (ANY MODEL) 
ALSO AVAILABLE: WTC-1296, PRICE $134.50 


TAPETONE, INC. 


10 ARDLOCK PLACE, 
WEBSTER, MASS. 



NEW 

VHF 

COLLINEAR ARRAYS 

430 Me. 16 El. $9.85 

220 Me. 16 El. 12.85 

144 Me. 16 El. 16.00 

also available with 
32 and 64 elements 

SEE YOUR DISTRIBUTOR or 
write for free catalog 


CUSHCRAFT 


621 HAYWARD ST. 
MANCHESTER, N. H. 


SURPLUS BUYS 


RG-8/U C^-Ax lumps-s (2 ft.) W/l'L25!i on ea. eml.:) for $2,01) 

Panel Meter 0.201) Mil 3" Round—New . $3.35 

Panel Meter 0-21)1) Mil T).C. 3" Round New .*3.1)5 

Enap-out Antenna—An-131 A—13 ft. Kxtended . $1.00 

Acorn Tubes—4)54. >155, 1)56.-Any six . $1.00 

OB-2 Miniature VII Tube .3 for *2.00 

Audio Amplifier lie 1141-C-W/ease, schematic, tubes'.. $2.05 
BC-733—10 Tube T'HF reevr—com pi. W/Uibes, dyna. and 
conversion <<’. <i. Mas;-) for 2 and (i meters. 12x7x15. 

Olcmi , ........ $5.03 

2 Volt Plastic Case Wet cell. BB-84A—Shipped dry—New $2.95 
Carter 6V. Dynamo tor -405V.—270 Mil. Br. new. 7x4x;.. $5.95 
Kellogg Hand Set (Grey) Brand new type W/ co i l cord.. $5.95 

Telephone Dial—Standard—Latest type—New.$3.95 

Relay—12VDO DI’DT -Sealed- -Clare SK-13001— New... $1.95 
Relay—1 1.000 ohms DI’DT- -Sealed Hughes 950016 

(Fulled, new gear) .... $1.95 

R e I ay— 12 V DC -DP DT—Open F r am e. Pr i ee 9 01 N e w,. $ . 69 

Relay 6VAC—DPDT—Open Frame. Kellogg . $1.49 

Relay—5,000 ohms—DPDT—Open Frame. Kellogg . $1.89 

R e I ay—21V l >0—41 * 1 >T» Sea 1 ed—26 S A12 A- -Pul 1 ed New . $ 1.95 
Relay—26.5 V DC 1 > P DT Sea led - A Hied i\ HI X - 61— 

Pulled—New . $1.95 

Earphones 10.000 ohms—Murdock 11-58/1.;—New/w PL-55 $2.95 
Earphones—300 ohms—IIS-30 (plug into ears)- New.... $1.29 
Selsyns—115v-60 cy—Type 6(i—Heavy Duty—Clean—Pair $5.95 

REX RADIO SUPPLY 84 Cortlandt St., N.Y. 7, N.Y. 


(PHONE PATCH from page 24) 

be used. Occasionally during the excitement 
of hearing from a friend or loved one, the 
person may blurt out some expression that 
violates the FCC rules. If this happens, “hit 
the switch”, then firmly but courteously inform 
him of the regulations regarding such action. 

Try not to let the conversation drag. Once 
in a while a little well timed prompting on 
your part will eliminate the long and embar¬ 
rassing pauses that appear when the parties 
are not used to the “phone patch” system. 

Upon conclusion of the patch, again assure 
the person that there is no charge or obliga¬ 
tion involved and that this service is part of 
the enjoyment that you and your fellow op¬ 
erators get from their hobby. 

As to “phone patch” procedure, this may 
vary between stations. However, the most 
practical for AM is to have each party say 
“over” as he finishes talking. This signals each 
operator to switch from “send” to “receive” 
without the necessity of signing each time. 

Patches should have a reasonable time limi¬ 
tation. If the traffic is of a critical nature and 
time consuming, don’t forget to break for sta¬ 
tion identification at the proper period of time. 

Since the advent of the “phone patch”, many 
operators have been personally involved in 
dramatic and touching situations. This is es¬ 
pecially true of the patches run between mem¬ 
bers of our Armed Forces and their families 
at home. From both a technical and service 
standpoint, each amateur operator should at¬ 
tempt to handle “phone patch” traffic with all 
the efficiency and courtesy possible. Here again 
is another chance to benefit humanity through 
the most fabulous hobby of all—Amateur 
Radio. E® 


(MODULATION from page 45) 

least double the radiated modulating power 
without objectionable distortion. In either case, 
the modulator will be furnishing more average 
power than if no limiting were employed, so 
that extra power-handling capability must be 
available in the audio system. Normal design 
limits usually allow your modulator at least 
3 db of this reserve without modification. 

When clipping is used, filtering must fol¬ 
low to ease the rate of change represented by 
the flattened audio peaks. When carried to 
an unusual degree, audio quality becomes less 
pleasant at first, (who wants to sound pleas¬ 
ant and be buried by QRM?) and then intel¬ 
ligibility begins to suffer. Going beyond this 
point is useless when the signal is received 
normally, but there is some indication that a 
special translation system used at the receiver 
can reclaim speech waveforms clipped well 
beyond intelligibility. Perhaps this is a route 
worth exploring for future applications. 

With single - sideband suppressed - carrier 
radiotelephony, the clipping and filtering tech- 


















niques are even more rewarding, since the ad¬ 
ditional radiated modulating power is concen¬ 
trated in one sideband where most of it must 
find its way to the detector which will then 
give even more push to the loudspeaker cone. 

What other means might we find to narrow 
and intensify our radio telephone signals? 
What about suppressing the audio carrier gen¬ 
erated by your vocal chords? Speech, when 
analyzed, consists of the generation of an 
audible tone which is amplitude, frequency, 
and phase modulated, simultaneously, at a syl¬ 
labic rate. The syllables themselves are sub¬ 
audio and if only their information were trans¬ 
mitted our radio telephone signals could be 
as narrow as fast telegraphy. Speech can be 
re-built around a mechanically-generated tone 
as is done by persons whose vocal chords do 
not function. This sort of speech is monoton¬ 
ous, but perfectly readable. The main obstacle 
with transmitting only the syllabic informa¬ 
tion and re-inserting the audio tone at the 
receiver is the loss of un-voiced sounds: the 
hissing and clicking which contributes to in¬ 
telligibility, and requires a wider-range audio 
system than purely syllabic modulation would 
allow. At any rate, here’s a project to con¬ 
sider. 

Already with us is the multiple channel AM 
transmitter which can use a single carrier for 
several simultaneous communications. Present 
bandwidth requirements for these systems are 
quite reasonable. The Kahn AM stereo system 
for example, occuping no more spectrum than 
a single dual-sideband station modulating with 
similar audio frequencies. Broadband systems 
such as FM broadcasting and television, permit 
the use of subcarriers (as with FM multiplex¬ 
ing or color television) for a considerable 
quantity of useful information, and with no 
increase in bandwidth. Amateurs haven’t 
found much use for these techniques yet. Per¬ 
haps some of the ham families could use a 
single transmitter with channels labelled “his” 
and “hers”. 

Let us, first of all, concentrate our intelli¬ 
gence-bearing sidebands into as narrow a band 
as possible, and put as much power as possible 
into this band. This should be done before the 
modulation transformer. The time is here 
when, even with a single sideband, we must 
do this to keep pace with the competition. As 
present techniques become fully exploited, let 
us thoroughly analyze any new ideas which 
come along and even develop systems of our 
own. With present communications speeds in 
the thousands-of-words-per-minute rate avail¬ 
able, it’s hard to justify even a six kilocycle 
bandwidth for simply talking. The CW operator 
is an artist who does not have to justify his 
methods on scientific bases. The phone man, 
however, should have some technical achieve¬ 
ments of which he can be proud. Let’s get 
busy: don’t wait for the commercial manufac¬ 
turers to do it! 


SPECIALS FOR THE MONTH 

Prop-Pitch Motors. Large type. These 
units are the heaviest type of the 3 
sizes which were formerly available. 
(FOB, Ga. via economical motor freight) 
$39.00. 

Mobile Transmitter . . . Uses 5618 crystal 
oscillator into CBS - 5516 amplifier. 
Modern design. Only 7 lbs. net wt. in¬ 
cluding built-in enclosed in aluminum 
cabinet (5!4"H x 8”W x 8”D). Furnished 
w/crystal that doubles near 10 meter 
band. Requires slight & easy modifica¬ 
tions for 10 meter operation. A real deal. 
$13.95. 

VHF Transmitter . . . Perfect for 2 meter 
and/or 1% meter conversion. Late, 
modern design. Uses two 6201’s into 
single Amperex 6360 twin tetrode. Xmtr 
only 4” x 4" x 11”. Only 3% lbs. See 
Sept. 1960 issue of “CQ” magazine (Page 
82 & 83) for detailed conversion to 2 
meters. Get 20 watts on 2 meters with 
ease. This is the best value we have ever 
had. Furnished complete with Battery 
pack and connection cable. $15.00. 

The Whole Wide World or USA in third 
dimension. Beautiful colored plastic relief 
maps. Self-framed. Ideal for Den or 
Shack. Conversion piece. Educational. 
28Vs” x 18%" . . . $9.95, 26" x 41” . . . 
$24.95, 42” x 60" . . . $49.95. (Specify 
USA or World Map.) 

Glas-Line. Non-Metallic Guy Line—Per¬ 
fect flexible insulator — Revolutionizes 
Ham Radio & TV Antenna Systems. 
(Eliminates need for Glass “Break-up” 
insulators.) 100' Spool $3.75, 600' Reels 
$17.84. 

Brand New B & W Model 381 TR Switch. 
Perfect for SSB or CW Break-In. 
Matches 52-75 Ohm coaxial line. Handles 
full KW. Switchable Band change for 
optimum performance. 80-10 Meters. 
$60.00. 

New B & W Converter Transformer 
Model TT-120W. Rugged precision xfmr 
for home-built Power Supplies. 12 V. in¬ 
put. 120 Watts. 500 V. @ 200 Ma. 
(Bridge Rectifier), or 250 V. @ 200 Ma. 
(winding C.T.) or a combination of both 
voltages using a maximum of 120 watts 
of current. $15.25. 

Hammarlund Receivers in stock HQ100C, 
HQ110C, HQ145C. Brand new. Excellent 
trade-ins offered. 

Thousands of electronic TUBE TYPES 
IN STOCK. SEND US YOUR TUBE 
REQUIREMENTS AND WE WILL 
QUOTE. 

A SEND FOR OUR LATEST CATALOG, k 
m . . . FULL OF BARGAINS ON HAM m 
N GEAR, COMPONENTS, TUBES, ETC. Y 

BARRY ELECTRONICS C0RP. 

512 Broadway, N.Y.C. 12, N. Y. Dept. 76 
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Technical Broadcasts 

The Air Force MARS has a very interesting 
technical series going every Sunday afternoon. 
This month the subject is semi-conductors. 
Time: 2 pm to 4 pm. Tune in and listen. The 
frequencies are: 3295 kc, 7540 kc, and 15,715 
kc. 

Oct. 2 —Walter S. Miller (Arma Corp.), The Diode 
Oct. 9 —C. D, Simmons (Philco), Transistor Para¬ 
meters 

Oct. IS —Bud Merrihev/ (Philco), Transistor Circuits 
Oct. 23 —John Ekiss (Philco), Tunnel Diode Applica¬ 
tions 

Oct. 30 —Charles Gray (Philco), Transistor Applica¬ 
tions 


(ELECTRONIC KEY from page 19) 

practical in a single unit. With the 
components shown in the circuit dia¬ 
gram, the speed range of the unit is 
approximately 10 to 25 wpm. Speeds 
above this range may be obtained sim¬ 
ply by changing the component values 
of the time constant circuits forming 
the characters. A switching arrange¬ 
ment could be inserted to perform this 
function, but for simplicity sake it 
was omitted (and 25 wpm is almost 
my tops anyway!). 

2. When changing speeds, all three po¬ 
tentiometers must be adjusted to ob¬ 


tain the desired speed and weight of 
keying at the chosen speed. If the 
controls were ganged, the unit would 
not be as versatile. 

3. Potter & Brumfield LM-11 (5K coil) 
relays are used in my particular unit. 
However, any high speed plate relay 
with a high impedance coil should op¬ 
erate satisfactorily. Relays with tail 
spring adjustments should be used so 
that additional control of the pull-in 
and drop-out point of the relays may 
be obtained when adjusting the key, 
prior to using it on the air. 

4. When all relay adjustments have been 
completed the adjustments should be 
locked with a drop of glue. 

The unit shown in the photograph is built 
on a 5"x7"x2" chassis. The cabinet is home 
brew (aluminum), and was made to fit this 
particular unit. All connections to this unit 
are made at the terminal strip bolted to the 
back of the chassis. 

One word of caution: The key terminals are 
hot (90v dc), so a suitable Incite or plastic 
shield should be used. 

The Key Head 

The key head used with an electronic- 
key is essentially a SPDT switch. Recently 
there have been several of these put on the 
market. The Vibroplex Company has the Vi- 
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^^i-Par 

antennas 

services. 


also manufactures a quality line of 
for amateur, TV, FM and commercial 


AT YOUR 
DISTRIBUTORS 
OR 

WRITE DIRECT 


HI-PAR PRODUCTS CO.# fitchburg, mass 






brokeyer which sells for $15.95 and the Elec¬ 
trophysics Corporation has the Autronic Key 
for $16.95. Both of these units will work well 
with this keyer. 

A cheaper solution is to convert your bug. 
This can be clone easily by the addition of an 
extra terminal. On the bug the dot and dash 
contacts are connected together. All you have 
to do to convert for an electronic keyer is run 
the dot and dash contacts to separate ter¬ 
minals. Connect the dash contact to Terminal 
#3, the key arm to #4 and the dot contact 
to #5. This will put 115 vdc between the key 
base and ground so it is a good idea to make 
a lucite shield to keep you from being electro¬ 
cuted. 

Adjustment of the key is simple. Move the 
vibrator weight as far as it will go toward 
the key handle and tighten the thumb screw. 
Adjust the dot contact until it just touches the 
dot contact on the arm. Turn the dot contact 
screw !4 turn counter-clockwise. The dot and 
dash stops should be adjusted to suit your own 
fist. 

The author has been using this unit for 
about 5 months now, and the results are grati¬ 
fying! This unit was also used in the well 
known 24 hour grind, Field Day, a good test 
for any piece of gear, and is still going strong! 
Hope to work you soon with your new Tubeless 
Electronic Key. EHS 


(SURPLUS from page 21) 

Interested in UHF? Here is a beauty. ASB-5 
or CPR-46ACJ. Originally a radar receiver, 
and following the conversion in Oct. 1956 CQ 
you will have a gem of a receiver on 420 me. 



In case anyone is interested in using only 
the receiver section separated from the com¬ 
plete unit, here are the receiver rear deck 
connections. Use a Jones plug here. 



THE NEW ^ LA-400-C 
800 WATTS PEP SSB 
LINEAR AMPLIFIER 


NOW 800 WATTS PEP 
FOR ONLY *164.95 
THE "BEST BUY" YET 


NEW modern styling! NEW high efficiency 3 element 
band-switching pi net. Puts more power into any 
antenna or load from 50-70 ohms. For SSB, DSB, Linear 
AM, PM, CW and FSK. All bands 80-10 meters. May be 
driven to 800 WATTS PEP SSB with popular 100 watt 
SSB exciters. Uses four modified 1625's in grounded 
grid. On customers order, will be furnished with 837's. 
(note: 1625's and 837's are not directly interchangeable, 
since sockets are different.) Typical P&H Low Z untuned 
input. TVI suppressed. Parasitic Free. Meter reads grid 
drive, plate current, RF amps output. Heavy duty power 
supply using 816's. NEW modernistic grey cabinet 
measures approx. 9" x 15" x 1014". Panel is recessed. 
WANT TO SAVE MONEY? BUY IT IN KIT FORM. It's a 
breeze to assemble and wire. BEFORE YOU BUY —SEE 
THE NEW LA-400-C AT YOUR DEALERS. 


LA-400-C Kit complete with tubes.$164.95 

LA-400-C Wired and Tested.$219.95 




Only $15.95 


The Vibroplex Comuany 
lias a boon, for those 
amateurs that need the 
mechanical end of an 
electronic keyer. The 
Vibro-Keyer is constructed in lino with the high-quality 
workmanship for which Vibroplex has long been famous. The 
unit has large, non-corroding contacts, heavy beige colored 
base, colorful red finger and thumb pieces, and smooth, easy 
operating trunion lever. It is adjustable to any amateur's 
taste. Only $15.95. 


VIBRO- 

KEYER 


THE VIBROPLEX CO.. INC., 833 Broadway. N. Y. 3, N. Y. 


























MOBILE 

POWER 

SUPPLY 

MODEL 

A12/600/200 

NOW 

$ 59.50 


This 12V input dc tc dc transistorized converter is 
conservatively rated for continuous output of 120 
watts at 600V or 300V, or any combination of 600 
and 300 volt loads totaling 120 watts. 

High efficiency, small size, and light weight, plus 
freedom from maintenance, conserve your battery 
and increase the enjoyment of mobile operation. 


ELECTRONICS DIVISION 
GLOBE INDUSTRIES, INC. 

525 MAIN STREET 
BELLEVILLE, NEW JERSEY 



R-F WATTMETER 

Model PCA-I 

$ 14.95 

F EATURES 

• Tuning Citizens Band 
Xmtrs 

• Tuning Low Power 
Ham Hit's 

• Tuning Mobile Xmtrs 

Police-Pi rc-Taxi-Hus-Ham 

• Tuning Antennas 

• Checking Modulation 
Quality 

SPECIFICATIONS 

• Reads Power to 10 Watts 

• Field Strength Meter 

• Modulation Monitor 

• Built-in 10 Watt 52 Ohm Load 

Manufacturers reps anti tlistrihutors interested in a 
feic extra pennies please t critc. 

Order thrituph v»ur Ittcal parts 
tlistributnr nr send direct ttt: 

PRECISION COMMUNICATIONS 
ACCESSORIES 

674 Eighth Ave., New York 36, New York 




Another UHF band? The R-l/ARR-1 when 
converted will turn out to be a 220 me con¬ 
verter with a 50 me I.F. Complete conversion 
for this unit can be found back in January 
1!)4!) Radio and Television News. 



Here is the ever-popular BC-625A (SCR- 
522). The complete conversion is in July 1947 
CQ and information on how to put it on 220 
me is covered in November 1953 CQ. 



And the well-known BC-221 frequency 
meter. 

































Now, the ARC-5 transmitter series. Readily 
available and capable of fifty watts on cw, a 
nice unit for the new general. These will op¬ 
erate on 80 and 40, can be converted to work 
on 20 and one model can be changed to a two 
or six meter vfo. A wealth of information on 
the ARC-5 can be found in the CQ publication 
“C inmand Sets”. 



And finally, the RAK-7 receiver. This is a 
low-frequency TRF receiver and has been is¬ 
sued to Army MARS members. You didn’t get 
the manual either, did you? 



So, now you have the easy way to do it. The 
author is not an expert on war surplus, but 
he has had the units mentioned in operating 
condition. If you are a newcomer, if you like 
to experiment and if you like to operate ham 
radio, investigate the surplus field, it is a lot 
of fun. 


Jet £ale 


TV Cameras, Panadaptors, Receivers, 
Transmitting Tubes, Transistors, SSB 
Gear. 


We also stock: 

• Gonset 
Solar 
National 
Tech-Craft 
International Crystal 
Johnson 
UTC 

Westinghouse 
Tungsol Transistors 
Premier 
Polycom 
Cushcraft 
B & W Coils 
lllumtronics Coils 
Bliley Crystals 

Write for 


• Amateur Call Books 

• ARRL Publications 

• Radiart Rotators 

• Hy-Gain 

• Mosley Antennas 

• Dow Key Relays 

• RME 

• Bell Tape Decks 
and Amplifiers 

• Dynakit 

• Eico 

• Paco 

• Precision Test 
Equipment 

bargain list. 


Spera Electronic Supply 

37-10 33rd St., Long Island City I, N. Y. 
STillwell 6-2199 STillwell 6-2190 



Towers 
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Hams 

Research at Schools 
Geodetic Survey 
Wind Measurement 
Antenna Testing, 
Government Research 
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Radio Bookshop 

S OME three years ago one of our more obscure amateurs got the notion 
that since there were specialized nautical bookshops for the yachty 
gang and sports car bookshops for the adult hot-rodders, that there just 
might be a need for a radio bookshop for amateurs. After three years of 
exhaustion providing good service to the few people who answered the 
monthly ads it became obvious that the idea was a fiasco. Unfortunately 
he was in too deep by this time. What had started as a few books in the 
vestibule at home had grown to overwhelming stacks, imported com¬ 
puters, stopwatches, and an amazing variety of goodies. 

So, the next time you feel the need for expanding your library, check 
through this list. A hamshack isn't really complete without a good col¬ 
lection of reference books. 


1— ELECTRONICS & RADIO ENGINEERING-Termon. One 

of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $14.50 

2- ELECTRICAL ENGINEERING HANDBOOK—Mcl I wain. 
Formulas, tables, circuits. A real handbook. 1618 pages. 

$ 10.00 

5—ANTENNAS—Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with moth. $11.50 

10-1, LIBERTINE—Shepherd (K20RS). Racy 35<* book, a 
best-seller. Specially priced for you at . . . 50 <!■ 

20- RTTY HANDBOOK-Kretzman (W2JTP). A-Z of ham 

Teletype. Very popular book, low supply. $3.00 

21- VHF HANDBOOK-Johnson (W6QKI). Types of VHF 

propagation, VHF circuitry, component limitations, an¬ 
tenna design and construction, test equipment. Very 
thorough book and one that should be in every VHF 
shack. $2.95 

22- BEAM ANTENNA HANDBOOK-Orr (W6SAI). Basics, 
theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham 
stations need a beam of some sort . . . here is the 
only source of basic info to help you decide what beam 
to build or buy, how to install it, how to tune it. $2.70 
23 - NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license, build a station and get on the air. 

$2.85 

24-BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 

28-TELEVISION INTERFERENCE-Rand (W1D8M). This is 
the authoritative book on the subject of getting T VI out 
of your rigs and the neighbors sets. $1.75 

32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 

pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 
40-RADIO HANDBOOK, 15th EDITION—Orr (W6SAI). 
This is far and away the best amateur radio handbook 
ever printed. Over 800 pages. $7.50 

45—CURTA COMPUTER. The world's smallest computer. 
Send for detailed information. Makes the slide rule look 
sick. Like a big Monroe computer only hand size. 

$125.00 

47 - PRACTICAL ELECTRONICS - Hertzberg (W2DJJ). 
Almost solid with pictures. Touches lightly on many 


aspects of electronics: ham radio, TV, transistor radios, 
hi-fi, microwaves, trouble-shooting. Novice station, an¬ 
tennas, test equipment, etc. $2.50 

48— BASIC ELECTRONICS—Covers subject completely. 
Written for use with RCA Institute training course. $9.25 

49— ELECTRONIC COMMUNICATION-Shrader. Huge book 

aimed at giving all information necessary for FCC 
commercial and amateur licenses. $13.00 

50— MICROMINIATURIZATION—This is the standard text 

on the subject. Don't see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 

52- HOW TO READ SCHEMATIC DIAGRAMS-Marks. 

Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual circuits and carries 
through complete equipments. $3.50 

53- BASIC ELECTRONIC TEST PROCEDURES-Turner. This 

book covers just about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, transistors, photocels, distortion, tubes, 
power . . . etc. $8.00 

54- HAM RADIO HANDBOOK-Hertzberg (W2DJJ). This 

is a lavishly illustrated book to interest people in the 
hobby of ham radio. Tells how to get your ticket, select 
a receiver and transmitter, learn the code. Pictures and 
info on just about every commercial piece of ham 
equipment. Better than a catalog. $2.50 

55- TRANSISTOR CIRCUIT HANDBOOK—Simple, easy to 

understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 

56 - RADIO TELEPHONE LICENSE MANUAL - Smith 
(W6BCX). Brand new question and answer study guide 
for FCC commercial licenses. $5.00 

57- QUAD ANTENNAS-Orr (W6SAI). Theory, design, 

construction and operation of cubical quads. Build-it 
yourself info. Feed systems, tuning. $2.85 

58- ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI). 

General coverage, mobile and directional antennas for 
27 me. band. Build & tune 'em. $1.00 

69— S-9 SIGNALS—Orr (W6SAI). A manual of practical, 

detailed data covering design and construction of highly 
efficient, inexpensive antennas for the amateur bands 
that you can build yourself. $1.00 

70- CITIZENS RADIO CALL BOOK-lists all colls issued 

until January 1960, plus lots of CB info. $3.95 

71- CITIZENS RADIO CALL BOOK SUPPLEMENT-Colls 

from January 1960 until July 1960. $3.95 

72— ABC's OF HAM RADIO-Pyle (W70E). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License. 112 pages. $1.50 




73- 101 WAYS TO USE YOUR HAM TEST EQUIPMENT— 

Middleton. Grid-dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise generators, and 
reflected power meters are covered. Tells how to chase 
trouble out of ham gear. 168 pages. $2.50 

74- HANDBOOK OF ELECTRONIC TABLES & FORMULAS- 

Formulas & laws, constants, standards, symbols and 
codes. Math tables, misc. data. $2.95 

75- BUILD-A-WARD QSL ALBUM—Mount your prize QSL's 

in this album. Room for 100 cards in each album plus 
labels for just about all possible operating awards. A 
fine way to show off your cards. $1.95 

76- MODERN OSCILLOSCOPES & THEIR USES-Ruiter. 

Second edition. Shows what a 'scope is, what it does 
and how to use it for radio, TV, transmitters, etc. 346 
pages. $6.50 

77- BASIC ELECTRICAL MEASUREMENTS-Stout. Second 
edition. Covers aids to computation, measurement of 
resistance, galvanometers, shunts, standard cells, poten¬ 
tiometers, alternating current bridges, mutual inductance 
measurements, bridge accessories, instrument trans¬ 
formers, magnetic measurements . . . and lots more. 

$11.65 

78- INTRODUCTION TO ELECTRICAL CIRCUITS-Jackson. 
Deals with exactly what electronics and electrical en¬ 
gineering technicians need to know. Complete coverage 
of electrical circuit theory, from beginning level. De¬ 
velops concepts of current, voltage, resistance, work, and 
power. Shows how to expand basic concepts to solve 
elaborate direct and alternating current networks used 
in modern electrical and electronic circuitry. $11.65 

79- TRANSISTOR PROJECTS-Skip the theory and start 

having fun. Radios: self powered, shirt pocket, regen¬ 
erative, carrier-power, headphone. Instruments and ac¬ 
cessories: sine-square wave generator, preamps for 
VTVM's, gain checker, shortwave calibrator, phase 
shifter, substitution box. Plus remote transistor ear, elec¬ 
tronic compass, simple oscillator, lamp control, multi¬ 
impedance amplifier, electronic counter, portable power 
supply . . . etc. $2.90 

80- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. I i second edition). This book gives circuit dia¬ 
grams, photos of most equipment, and rather good and 
complete conversion instructions for the following: BC- 
221, BC-342, BC 312, BC 348, BC-412, BC 645, BC-946B, 

SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 

1068A/U61A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $2.50 


81- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
power and to include 10 meters. Coil data-simplified 
VHF, GO 9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $2.50 

82- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701A, AN'APN-1, AN CRC-7, AN URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 
Rt-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 

23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $2.50 

83- THE SURPLUS HANDBOOK, VOLUME 1-Receivers and 

Transmitters. This book consists entirely of circuit dia¬ 
grams of surplus equipment and photos of the gear. 
One of the first things you really have to have to 
even start considering a conversion of surplus equip¬ 
ment is a good circuit diagram. This book has the 
following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342, 
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 
-659, -669, -683, -728, -745, -764, -799, -794, BC-923, 
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231. 
CRC-7. DAK-3, GF-11, Mark II, MN 26, RAK-5, RAL-5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 
Color Code, JAN/VT tube index. $3.00 

84- SURPLUS SCHEMATIC HANDBOOK-This, too, is a 

book of schematics . . . and just a hint of conversion 
strategy here and there. Contains: APA38, APN1, APR1, 
APR2, APS13, ARB, ARC1, ARC3, ARC4, ARC5, 
ARC5VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, ASB7, 
AS81GR, ATK, BCAR231, AC189, BC-191, 221, 312, 342, 
314, 344, 348, 375, 438, 474A, 603, 610, 611, 620, 640, 
645, 652, 653, 654, 659, 683, 684, 728, 733, 745, 779, 
794, 906, 969, 1000, 1004, 1023, 1206, 1335, BN, BP, C3, 
F3, CRC7, CRO-208, CRT3, DAE, GF-11, G09, GRR5, 
1122, 1177, 1208, JT350A, LM, MD7, MN26, PRC6, PRS3, 
R174, RAK, RAL, RAO, RAS, RAX, RBH, RBL, RBM, RBS, 
RC56, RC57, DC, DR, RDZ, SCR-274, 284, 288, 300, 506, 
522, 578, 585, 593, 608, 610, 624, 628, SPR-1, SPR2, 
TBS99, TEW, TBY, TCK, TCS, TG34, TS34AP, TS251UP, 
VRC-8-9-10, VVX-1. $2.50 

85- SO YOU WANT TO BE A HAM-Hertzberg (W2DJJ). 

Second edition. Good introduction to the hobby. Has 
photos and brief descriptions of almost every commer¬ 
cially available transmitter and receiver, plus acces¬ 
sories. Lavishly illustrated and readable. $2.95 
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Receivers, Transmitters, Microphones, 
Meters. Headsets. Amplifiers. Gen¬ 
erators, Test Equipment. Telephone Equip¬ 
ment, Motors, Dynrmotors, Power Supplies, 
Antennas. Cable. Transformers, Inverters, 
Etc.-Etc. 
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Fair Radio Sales 

2133 ELIDA RD. 

Box 1105 • LIMA, OHIO 


-HAM-SWAP - 

The FASTEST way to buy , «>// or snap Ham Goar! 
$1 a year brings you 24 issues of bargains galore— 
PLUS the "Fastest Way in the World" to profitably 
dispose of your old or excess parts and equipment. 
FREE ad certificate and latest edition returned imme¬ 
diately if you send $! NOW to: 

HAM-SWAP, Inc., 35-F East Wacker Dr., Chicago I, III. 


TELETYPEWRITER EQUIPMENT 

Model 14, 15, 19, 26 & 28 Teletype Machines, Tele- 
wr.ter Receiving Converter and others. 

Collins 51J Receivers .54-30.5 me. 

For general information & equipment list write: 

Tom W1AFN, Alltronics-Howard Co. 

BOX 19, BOSTON 1, MASS. Richmond 2-0048 


lUHIITrn, New, current, and slightly used 
WHll I tU. (o1 '! timer) Hants to take ad- 
vantage o! JNew England s only 
exclusive Ham outlet, handling all of the most popu¬ 
lar new and used amateur items. We buy, sell, 
trade, swap, rent, and service Ham gear only. For 
the best deal around try Bob Graham, W1KTJ. 

Graham Company, 505 Main Street, Reading, 
Massachusetts. Tel. RE 2-4000. 
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24-HOUR DIAL ELECTRIC CLOCK 

Ittg IS" illuminated dial for easy reading. Handsome and 
durable with glass crystal, aluminum case and stainless 
steel bezel. Ideal as a gift. 

SEND CHECK OR MONEY ORDER TO: 

SCIENTIFIC INDUSTRIES, Inc. 

15 Park Street, Dept. 73-10, Springfield 3, Massachusetts 
or write for Free Literature 




NEW ISSUES 
JUST OUT 


ORDER YOUR CALLBOOKS NOW! 


United States Section listing all K & W calls (over 215,000). Nearly 
14,000 newly licensed radio amateurs added since the previous issue. 

Single copy $5.00 postpaid (add 25c* per copy outside U.S.A.) 
Foreign Section listing radio amateurs throughout the world, out¬ 
side the 50 United States—up to date. 

Single copy $3.00 postpaid (add 25c* per copy outside U.S.A.) 

On sale at your favorite radio parts distributor, or direct from the 

publisher. 

RADIO AMATEUR CALLBOOK, Inc. 

4844 Fullerton Avenue, Chicago 39, Illinois, Dept. ST 



























































Subscriptions 

T ’ve written quite a few heart-rending sub- 73 is distributed via direct subscription and 
A scription ads down through the years. Now through some of the more cooperative radio 
I’m faced with my moment of greatest need parts distributors. We cannot, at this time, af- 
and I can’t think of anything clever to get you ford to go on the newsstands. This means that 
to chuckle while you’re filling out a check or word of this new magazine will have to be 
standing in that long line at the post office to spread through you, the reader. If you like 
buy a money order. There’s no need for me to this first issue and some of the ideas expressed 
explain all of the problems that face a new here please tell your friends about the maga- 
publieation. Briefly put, it is this: no circula- zine and get them to subscribe. We have some 
tion means no advertising; no advertising attractive gift cards in case you want to sur- 
means no money; no money means the pub- prise someone who has done something for you. 
lisher takes a long walk on a short pier. So, The first 10,000 subscribers will receive 
if you’re going to put off subscribing then at Charter Subscriber cards, giving the date of 
least come down and watch my bubbles. their original subscription. 


73 Subscription: $3.00 one year; $5 two years; $7 three years. DX: Add $1.00 per year. 
Send to: 73 Magazine, 1379 East 15th St., Brooklyn 30, N. Y. 
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Allied 

VALUE-PACKED 1961 

ELECTRONICS CATALOG 

444 PAGES • MOST COMPLETE 
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get every 

buying advantage: 

FOR THAT BEST DEAL on the new 

equipment you want, write or call 
Jim Sommerville, W9WHF, c/o 
allied or stop in at our Ham Shack 
and meet Joe Huffman, W9BHD; 
Joe Gizzi, W9HLA; JackSchneider, 
W8CZE... 

HAM-TO-HAM HELP —Our staff of 35 
Hams will go all-out to give you 
the help you want, whether you 
write, call or visit us in person. 
You’ll like the friendly attention 
and interest you get all-ways at 
ALLIED. 

ONLY $2 DOWN 

on orders up to $50; only 
$5 down on orders up to 
$200; only $10 down 
over $200. Up to 24 
months to pay! 


one order to Allied 
fills the whole bill 

Save time, effort and 
money; fill all your elec¬ 
tronic supply needs from 
your 1961 Allied Catalog. 



IN ELECTRONICS 

FOR THE AMATEUR 

Write for the 1961 allied Catalog — 
the most widely used electronic supply 
source for Amateurs. You’ll want it 
handy always—to fill all your station 
equipment needs—to supply you 
with everything in electronics at lowest, 
money-saving prices. Features the 
largest and latest selection of: 

• Ham Receivers 

• Ham Transmitters 

• Station Supplies 

• Electron Tubes 

• Semiconductors 

• Test Instruments, Meters 

• Knight-Kit' Equipment 

• Everything in Stereo Hi-Fi 

• Recorders & Accessories 

• Everything in Electronic Parts, 

Tools & Tech Books 

For everything in electronics, get the 
444-page 1961 allied Catalog now! 

ALLIED RADIO 

serving the Amateur for over 40 years 


ALLIED RADIO, Dept. 50-K 
100 N. Western Ave., Chicago 80, III. 

□ Send me the free 1961 allied Catalog 


Name _ 


Address _ 


City_ 


. Zone _ 


„State_ 
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Other Ham Publications 

O NE of our basic policies, as you will see on page 6, is 
to encourage the publication of specalized ham bulle¬ 
tins and papers. Here are listed some that we can heartily 

recommend. 


HAM-SWAP. Published by Ham-Swap, Inc.. 35 East 
Wacker Drive, Chicago I, Illinois. Editor Is Ed Shuey, 
K9BDK. Subs are $1 per year by 3rd class mail, $3 for 
1st class, $5 airmail, and $7.20 special delivery. Pub¬ 
lished twice a month. Contains classified ads entirely. 
This is your best bet for an inexpensive way to sell 
or swap some gear in a hurry. Within two weeks 
people are answering your ad. 

FLORIDA RTTY BULLETIN. Fred W. DeMotte 
W4RWM, P.O. Box 6047, Daytona Beach, Florida. $3 
per year including membership in Florida RTTY 
Society. Mostly operating news with a bit of technical 

info now and then. All TT men should be getting 

this. 

SOUTHERN CALIFORNIA RTTY BULLETIN. Merrill 
L. Swan W6AEE, 372 West Warren Way, Arcadia, 
California. $2.75 per year, not including membership in 

Society. Operating news and some technical articles. 
This is the eldest TT bulletin going. All TT men should 
a so get this one. Monthly. 

73 HAM CLUB BULLETIN. Marvin Lipton VE3DQX, 
311 Rosemary Road, Toronto 10, Ontario, Canada. 
Sent free to all editors of ham club bulletins monthly 
to keep them abreast of what is going on with all 
the ether ham dubs. This is an excellent source of 
news for putting together your club bulletins. To sub¬ 
scribe to this news bulletin just send a copy of your 
own dub bulletin to Marvin. 

WESTERN RADIO AMATEUR. Don Williamson 
W6JRE, 10517 Haverly Street, El Monte, California. 
Monthly. Subs are $2 per year, $3.50 for two years, $5 
ter three years. Operating news of west coast activity, 
columns on DX, SSB, YL, and some articles. 48 pages. 


SIDEBANDER. Official organ of the Sinqle Sideband 
Amateur Radio Association, 12 Elm Street, Lynbrook, 

L. I., N. Y. Subs include membership tc SSBARA: $3 
per year. Monthly. Primarily operating news and chit¬ 
chat for the SSB DX gang. Columns by W8YIN, 
K5MWU, K6EXT and occasional technical info. 

THE MONITOR. Mar-Jsx Publishers, 507 West Davis 
Street, Dallas 8, Texas. $1 a year, 3 years for $2.50, 
Monthly. Largely operating news. Columns: YL, Club 
Meetings, Arkansas News, Mississippi News, Florida 
News, DX, Missouri News, MARS, California News, 
Louisiana News, VHF News, Oklahoma News, Rio 
Grande Valley News, Novice News. 

VHF AMATEUR. 67 R usseli Avenue, Rahway, New 

Jersey. $2 year, $3.50 two years, $5 three years. 
Monthly. Operating news for VHF men. Some tech¬ 
nical Info. 


DX-QSL News Letter. Cllf Evans, K6BX, Box 385, 
Bonita, California. Published quarterly. 40C each; An- 
nual subscription $1.25 (four copies) by first class 
mail ($1.50 for DX stations). Lists all QSL Bureaus, 
managers for rare DX stations, etc. 

DIRECTORY OF CERTIFICATES AND AWARDS. Clif 
Evans, K6BX, Box 385. Bonita, Cal. Complete Direc¬ 
tory p'us one year of revisions (quarterly) $3.50. Add 
£0^ for 1st class mail; $1 for airmail; DX stations 
1st class mail add $1.25. Needless to say, this is the 
most complete collection of data on the hundreds of 
certificates and awards available. 

DX BULLETIN. Don Chesser W4KVX, RED I, Burling¬ 
ton, Kentucky. DX news in depth. $5.00 par yr. weekly. 
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vith built-in PRODUCT DETECTOR 



This newest and finest precision double conversion amateur receiver with 6 meter coverage, brings you 
an ease of sideband tuning previously available only in the most expensive equipment. The NC-270 
features an exclusive “Ferrite Filter” for instant upper-lower SSB selection and a degree of selectivity 
to conquer even the toughest AM and CW signal conditions. The solid } s " steel panel, ceramic coil 
forms, double-spaced tuning gang, and full ventilation cabinet combine to give mechanical and 
thermal stability that will surprise even the most critical operator. Even the color of the NC-270 is 
outstandingly different. National’s new duo-tone “Cosmic Blue.” Write for detailed specifications. 

Only $ 24.99 down* 

Suggested cash price: S249.95. NTS-3 Matching Speaker. S19.95 (slightly higher west of 
the Rockies and outside the U.S.A.). 'Most National distributors offer budget terms 
and trade-in allowances. 

NATIONAL RADIO COMPANY, INC.^P^ 

A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC. MELROSE 76, MASS. 

Export: AD AURIEMA, INC., 85 Broad St., New York, N. Y. 

Canada: CANADIAN MARCONI CO., 830 Bayview Ave., Toronto 17, Ont. 



And S’ational Radio's pat¬ 
ented “Flip Foot" makes 
operating the XC-270 so easy. 


SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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MOBILETTE 61, International's new improved all transistor, crystal con¬ 
trolled converter provides a 'quick and easy” way to convert your car 
radio for short wave reception. MOBILETTE 61, units cover a specific 
band of frequencies providing a broad tuning range. Mobilette units are 
miniature size and quickly interchangeable. 

Check these all New features . . . New and improved circuit for increased 
gain . . . New internal jumper for positive and negative grounds . . . 
New RF amplifier, mixer/oscillator . . . New separate input for broadcast 
and short wave antennas . . . Mounting bracket for under dash installation. 

MOBILETTE 61, is available in a wide choice of frequencies covering 
the Amateur bands 75 through 6 meters, Citizens band. Civil Air Patrol 
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..with improved circuit 

for mobile short wave reception 


Write for International’s 
complete catalog of preci¬ 
sion radio crystals, and 
quality electronic equip¬ 
ment—yours for the asking. 



18 NORTH LEE • OKLAHOMA CITY, OKLA. 


w band frequencies, WWV time and frequency standards. Any frequency 
the range 2 MC to 50 MC available on special order.* 


esigned for 12 VDC, 
'OBILETTE 61 will op- 
ate on 6 VDC at reduced 
itput. Power connector 
ugs into cigarette lighter 
cket. 

■e the MOBILETTE 61 

Your Dealer Today. 


Mobilette 61 

units cover these short wave frequencies. 

Catalog No. 

Frequency 

630 - 110 

6 meters (Amateur) 50-51 MC 

630- 111 

10 meters (Amateur) 28.5-29.5 MC 

630- 112 

11 meters (Citizens) 26.9-27.3 MC 

630- 113 

15 meters (Amateur) 21-21.6 MC 

630- 114 

20 meters (Amateur) 14-14.4 MC 


15 MC (WWV) 

630 - 115 

40 meters (Amateur) 7-7.4 MC 

630- 116 

75 meters (Amateur) 

630- 117 

10 MC (WWV) 

630- 118 

CAP (Low Band) 

630- 119 

Special Frequencies 2 MC - 50 MC 


amplete, ready to plug in and operate .... only $22.95 

* Special frequencies 2 MC -50 MC _ only $25.95 
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... you get the best of all 
in the all-new 

HAMMARLUND HX-50C 


SSB TRANSMITTER 

The result of two solid years of engineering and development 
by the best communications engineers in the business — and 
now ready for your evaluation. It’s the all-new HX-500 SSB 
transmitter, loaded with advanced design features and performance. 

$695.00 Amateur net. 

Established 1910 
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. . . de W2NSD 


W ELL, here we are with the second inaug¬ 
ural issue of 73. We’re only one month 
old and you’re already reading the magazine 
. . . amazing. 

It is probably quite improper for me to take 
brand new subscribers to task and it may tend 
to create some apathy when I bring up the 
subject of your getting friends to subscribe, 
but still I am duty-bound (as head advertising 
salesman) to politely remind some readers that 
they did not send letters of encouragement to 
all of the advertisers in the first issue. Fur¬ 
ther, and with even more serious consequences, 
it seems that a few of the advertisers have not 
yet experienced the sudden upswing in sales 
that I may have led them to expect. 

Fortunately, as you scan the advertising 
index of this issue, you will see that the 
hardier advertisers are willing to let bygones 
be bygones . . . providing that my over-opti¬ 
mistic promises for this month come closer to 
fruition. I realize that this is quite a lot of 
responsibility for you, but possibly you can 
chalk up the sudden expenses to Christmas or 
something. I’m sure that your tax consultant 
will agree with me that it is very poor plan¬ 
ning to end up the year with extra money 
hanging around. 

Now, about those subscriptions. Why not flip 
back to our subscription persuader and write 
in the names of several of your friends? This, 
with a small cash (or check) enclosure, will 
result in twelve equally spaced reminders of 
your kindness and generosity. We will also 
leave room for you to be generous to yourself, 
where it will certainly be most appreciated. 


Feedback 

We both have a vested interest in 73 being as 
interesting as possible. Yon can help me keep my 
finger on your pulse by sending a postcard every 
month listing the articles in the order of your in¬ 
terest. I will publish results of this monthly survey 
as an encouragement to the authors. The top author 
each month will get, in addition to the compliment, 
a check from us for 50% of his original payment. 
Thus your vote each, month will serve to help me in 
the selection of future articles and will encourage 
good writers both with plaudits and some extra cash! 

— W2NSD 


Moonbounce Article 

Among the items listed as tentative for our 
first issue of 73 was a feature article on the 
Moonbounce Project of W1FZJ. This, as you 
may possibly have noticed failed to come off 
as scheduled. 

When I got word from Sam, W1FZJ, that 
the contact had finally been made I quickly 
drove up to his antenna farm just outside Bos¬ 
ton and took some pictures of his latest an¬ 
tenna monstrosities. I figured that the event 
would be covered in the other ham magazines 
in September and that there was little point in 
rehashing it in 73 in October. After talking 
with Sam for awhile it was obvious that there 
were a lot of interesting things which had 
been overlooked by the previous interviewers. 

I suggested that he reduce these to written 
form to go with my pictures. 

Thirty-two phone calls later, with the last 
minute deadline for issue #1 at hand, it be¬ 
came obvious that Sam wasn’t going to be able 
to make it. 

We’ve got some promises on other 1296 me 
Mechanno that should be intriguing. Are you 
interested? 

Cash 

Everywhere I go people want to know what 
sort of articles we’re looking for. My yardstick 
is simple: if the article is interesting and ac¬ 
curate I want to print it. I have found dozens 
and dozens of interesting pieces of equipment 
that should be written up. Haven’t you de¬ 
signed something unusual which your friends 
have been asking about? Drop a card for our 
style sheet and get to it. 

Your Money's Worth 

An independent survey (by me) of the actu¬ 
al number of pages devoted to ham articles in 
the October issues of various ham publications 
was quite revealing. 

73 Magazine 46 pages 

Brand X 37 pages 

Brand Y 26 pages 

In looking over the feedback cards it is inter¬ 
esting to note that the John Campbell article, 
“How to be an Amateur”, is, on most cards, 
either listed first or not listed at all. The ob¬ 
vious conclusion is that the prosaic title al¬ 
lowed many readers to miss this gem. By a 
strange and gratifying circumstance a feature 
article on John Campbell appeared in the Oc¬ 
tober 8th issue of the Saturday Evening Post. 
The Post article was very interesting, and I 
suggest that you dig back and look it up. 
Ditto our article if you missed it. The final 
announcement of the feedback results of issue 
#1 will be made next month. If you haven’t 
voted yet, hop to it. 
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transmitter oscillator circuit to conform with FCC regulations 
(Section 19.71 subdivision d). EICO thus gives you the trans- 
ceiver in kit form that you can build and put on the air without 
the supervision of a Commercial Radio-Telephone Licensee! 


#760: 
117 VAC 
Kit 

*59.95 

Wired 

*89.95 


#761: 117 VAC 8.6 VDC 


#762: 117 VAC & 12 VDC 


incl. mtg. bracket (Pat. Pend.) *99.95 


Highly sensitive, selec¬ 
tive SUPERHET (not re- 
■ generative) receiver with 
51/2 dual function tubes 
and RF stage. Continuous 
tuning over all 23 bands. 
Exclusive Super-Hush® 
noise limiter. AVC. 3"x5" 
PM speaker. Detachable 
ceramic mike. 5 Watt 
xtal-controlled transmit¬ 
ter. Variable "pi” net¬ 
work matches most popu¬ 
lar antennas. 12-position 
Posi-Lock® mounting 
bracket. 7 tubes and 1 
xtal (extra xtals avail¬ 
able). Covers up to 20 
miles. License available 
to any citizen over 18 — 
no exams or special 
skills required: applica¬ 
tion form supplied free. 
Antennas optional. 

Additional crystals $3.95 
each. 


Most EICO distributors 
offer budget terms. 


NEW! 60-WATT CW 
TRANSMITTER #723 
Kit $49.95 Wired $79.95 

Ideal for novice or advanced ham 
needing low-power, stand-by rig. 
60W CW, 50W external plate mod¬ 
ulation. 80 through 10 meters. 


COLOR & MONO DC-5MC LAB & 
TV 5" OSCILLOSCOPE #460 
Kit $79.95 Wired $129.50 

5 PUSH-PULL OSCILLOSCOPE 
#425 Kit $44.95 Wired $79.95 


HIGH-LEVEL UNIVERSAL 
MODULATOR-DRIVER #730 
Kit $49.95 Wired $79.95 

Delivers 50W undistorted audio. 
Modulates transmitters having 
RF inputs up to 100W. Unique 
over-modulation indicator. Cover 
E-5 $4.50. 


RF SIGNAL GENERATOR #324 
(150kc-435mc) 

Kit $26.95 Wired $39.95 

TV-FM SWEEP GENERATOR 
& MARKER #368 
Kit $69.95 Wired $119.95 


GRID DIP METER #710 
Kit $29.95 Wired $49.95 

Includes complete set of coils 
for full band coverage. Continu¬ 
ous coverage 400 kc to 250 me. 
500 ua meter. 


# *4IK? 


DYNAMIC CONDUCTANCE TUBE 
& TRANSISTOR TESTER #666 
Kit $69.95 Wired $109.95 

TUBE TESTER #625 
Kit $34.95 Wired $49.95 


33-00 Northern Blvd., 
Long Island City 1, N. Y. 


EICO, 33-00 N, Blvd., L.I.C. 1, N.Y. 73-11 

Show me how to save 50% on 72 Name.. 

models of top-quality: □ Ham 

Gear □ Test Instruments □ Hi- Address._. 

Fi □ Send free Short Course for 

Novice License. Send free cata- City.Zone.State. 

log and name of neighborhood 

EICO distributor.Send 36-page Stereo - Hi-Fi Guidebook: 25< enclosed for postage & handling 


PEAK-TO-PEAK 

VTVM #232 &*UNI-PR0BE® 

Kit $29.95 Wired $49.95 

*U. S. Pat. No. 2,790.051 
VACUUM TUBE VOLTMETER #221 
Kit $25.95 Wired $39.95 


from ■. a completely new f _ 

CITIZENS BANDf thaTm** 1 
TRANSCEIVER 1 FCC regular 


*EICO premounts, prewires, pretunes, and seals the ENTIRE 




90-WATT CW TRANSMITTER* 
#720 Kit $79.95 Wired $119.95 
*U. S. Pat. No. D-184,776 
“Top auality” — ELECTRONIC 
KITS GUIDE. Ideal for veteran or 
novice. 90W CW, 65W external 
plate modulation. 80 through 10 
meters. 
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DESIGN 


STRENGTH 


DEPENDABILITY 


THREE REASONS WHY 
YOUR BEST BUY IS... 


E-Z WAY 





E-Z WAYI 




E-Z WAY AERO-DYNAMIC 

design decreases wind load 
and - provides telescoping 
action that permits raising 
and lowering of tower sections. 

CRANK UP TO 60 FEET, 
DOWN TO 25 FEET and 
TILTS OVER FOR ACCESS 
TO ROTOR OR BEAM. 

STRENGTH Is built-in to 

every E-Z Way Tower,.,Heavy 
wall steel tubing legs, con¬ 
tinuous diagonal bracing of 
solid steel rod and electric- 
cally welded throughout,...no 
loose bolts or nuts here. E-Z 
Way iosign and strength are 
your assurance of DEPEND¬ 
ABILITY that you can count 
on year after year. See your 
nearest distributor today or 
write for free literature. 

The SATELLITE 

Model RBX-60-3P (Painted) $335.00 
Model RBX-60-3G (Galvanized) $410-00 

MOUNTING KITS: 

GPK X60-3 (Ground Post) $125-00 

BAK X (Wall Bracket) $17.00 

Freight Prepaid anywhere in (48) U.S.A. 


P.O. BOX 5767 • TAMPA 5, FLORIDA 


Moon Trim 

Sam Harris W1FZJ, chances debeardization 
at the business end of the Rube Goldberg con¬ 
traption set up to cut the tape to open the 
Hudson Division Convention. I’m a little con¬ 
fused about the setup, but it went something 
like this: a signal was to be sent from W1FZJ 
on 1296 me via the moon to W8LIO out in 
Dorset, Ohio. From there what was left of the 
impulse was to be sent to K2MGE out on Long 
Island. It was then to be relayed to a waiting 
receiver on top of the Statler-Hilton Hotel in 
Manhattan and down to the Convention Floor 
where it would be used to operate solenoid 
driven shears. 

The shears were snapping angrily at anyone 
who dared to near them when I looked in on 
the setup the night before the Convention, be¬ 
ing energized by random noises reaching the 
receiver. I missed the Big Event the next 
morning, but it obviously must have come off 
because eager amateurs began pouring into the 
exhibit area at 9 A.M. and queuing up for 
subscriptions to 73. Note “73” button on Sam. 


Sam Harris, WlFZJ 
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4 BANDS. Small size 

Light enough for any 
TV Rotor. 


Model B-24 
2 elements 

Amateur Net 

$54.95* 

peatevte dL 

• Four Bands — 6, 10, 15, 20 

• Maximum element length 
1 l'-6", boom 6'-10" 

• Turning radius l' 

• Weight— 11 lbs. 

• Gain—comparable to any 
antenna of equivalent size 

• SWR — Less than 2:1 on 
all bands 

• 6061-T6 aluminum 
elements and boom 

• l" diameter elements 
for maximum band width 

• Can be assembled in 
smallest garage 

• Patent Pending 


• For the ham with limited space and those desiring maximum 
efficiency in the smallest size, Mini-Products takes pride in intro¬ 
ducing the firsi truly Miniaturized multiband antenna, using the 
new Multiple-Hat principle! a new concept in Multiband anten¬ 
nas which provides coverage of any number of bands within a 
two octave range with a single antenna. 

End loading employed on all bands — universally accepted by 
antenna designers as the most efficient method of miniaturizing 

■ j 

and maintaining the high radiation resistance and radiator current 
necessary for effective radiation. 


Model M-4 MOBILE 

Amateur Net 

- 

• Four Bands — 6, 10, 15, 20 

• Overall height — 5'-8" 

• Up to 5 db. gain over base loaded antenna's of 
equivalent height 

• SWR — Less than 2:1 on all bands 

• 1" diameter Radiator for maximum band width 

• Vs-24 base stud — Fits all standard mobile mounts 


$16.95* 




*NOT£ — Pennsylvania residents add 4 r t Sales Tax 



Ask for them at your favorite distributor or order direct from;] 

1001 WEST 18th ST m ERIE, PENNSYLVANIA' 
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A PRE-ENGINEERED HAM EQUIPMENT 
CENTER WITH BUILT-IN POWER & 
COMMUNICATION FACILITIES 


Bring the ham center up out of the cellar—let the whole family share in the 
fascinating world opened up by global communications. The handsome styling of this 

functional unit fits well in any decor—neatly organizes equipment and cables. 


DELUXE STATION FACILITY . . . complete with formica top, 
vinyl trimmed ends, shelf and all electrical and mechanical 
features listed above. Approx, shipping weight 190 lbs. 
F.O.B. BROCKTON, MASS. 

Part number 5203-2DSFA AMATEUR NET only $139.95. 
STANDARD STATION FACILITY OR WORK BENCH . . . 
complete with standard steel ends, masonite top, and all 
applicable features as described above. Approx, shipping 
weight 160 lbs. F.O.B. BROCKTON, MASS. 

Part number 5203-2SSFA AMATEUR NET only $99.95. 

Order direct from factory or write to customer department 
for additionol information. 


A L D E N 


PRODUCTS COMPANY 


BROCKTON, MASS. 


OUTSTANDING FEATURES- 


1. UNIQUE power channel safely encloses all inte] 
connecting wiring, relays, etc. Eliminates "rat’i 
nest” behind equipment. Room for built-in powc 
supply, filter network, etc. 

2. CONVENIENT “big switch” with indicating fust 
holder and neon pilot light—additional individi 
ally controlled and fused circuit switches may l 
added. 

3. THREE wire detachable line cord brings in a 
power—insures proper grounding. 

4. POWER channel has eight 110-volt outlets— 
above top and 4 below top—with grounding contat 
—eliminates makeshift outlet strips or adapter: 

5. COMFORTABLE operating position—legs are at 
justable to suit your individual needs—caster 
may be added for portability. 

6. MASSIVE 1%" thick top 26” x 60” provides amp: 
room for transmitter, receiver, VFO, amplifier, et 
Deluxe top is white formica—standard is masoniti 

7. ADJUSTABLE shelf, standard on deluxe mode 
holds test, monitoring or other equipment cor 
venient to operator. 

8. END panel covers removable—provide addition! 
storage area for tools, tubes, etc. 

9. DELUXE model equipped with 3 SO-239 RF ar 
tenna lead connectors. 

10. EASILY assembled with Vj” wrench and screv 
driver—all screws removable with coin. 

11. PLEASING appearance will appeal to XYL. Di 
luxe—two tone gray—gleaming white formica to 
—vinyl trimmed ends. Standard—gray with brow 
masonite top. 

12. HEAVY gauge bonderized steel construction wit 
baked enamel finish will last a lifetime. 


Additional accessories will be available soon—watch for advertisement. Specs.and prices subject to change without notic 
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Thomas C. Sowers W3BUL 
47 Bethlehem Pike 
Colmar, Pennsylvania 


Transistor 
Printed Circuit 
10 Meter 
Converter 


adio amateurs who have hesitated going 
mobile because of the necessity of making 
iternal connections to the auto radio will find 
lis x-sistor converter the answer to their long- 
ivaited dreams. It is also adaptable to the 
idio of the newer cars having the 12 volt bat- 
try system. The only necessary connection to 


PARTS UST 

V-I-SPST Slide Switch 
—Amphenol SO-239 coaxial connector 
—(RCA Type) Phono Connector 
itt. 9 1 / Mallory No. TR-146R 
ansistor Sockets (3) EICO 3301 
al—28 me (overtone) 


COIl DATA 

—18 turns, “26 E. wire tapped at 3 turns from bottom 
end. 

— 18 turns, it26 E. wire tapped at 3 turns and 9 turns 
from bottom end. 

—18 turns. “26 E. wire tapped at 3 turns from bottom 
end. The secondary is one turn of ^26 E. wire over 
the primary with a piece of plastic tape between. 

—Vari-loopstick Lafayette MS-11 or equivalent. The sec¬ 
ondary is 48 turns of “26 E. wire scramble wound 
over the primary with a piece of plastic tape between. 

, 12 and 13 ~>re wound on Cambridge Iron slug-tuned 
ISS coil forms. Space wind the coils to cover one 
inch for wide tuning range. 

Capacitors C7, C8 and C9 may have to be altered 
slightly for the 15 meter band. 


the auto radio is through the antenna, and 
this is simply a matter of plugging the antenna 
into the converter and running a short piece 
of coaxial cable to the antenna jack of the 
radio. The normal auto antenna may be used 
satisfactorily if it is extended to its full length, 
but a mobile whip of the proper length will 
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Fig. 2—Bottom View 


give much better results and bring in the weak 
signals. 

The early experiments were made using the 
PHILCO MADT 2N502A and 2N1158A Mili¬ 
tary type transistor. These transistors will 
oscillate well over 500 me but prove to be too 
expensive for the average amateur and also 
are much more valuable for frequencies above 
the ten meter band. The availability of the 
PHILCO MADT T1832 and the T1833 at $2.93 
at the time of this writing makes the x-sistor 
converter almost as inexpensive to construct as 
it would to construct a converter using the 
old fashioned, power consuming tubes which 
they replace. 

The first model using the Military transistor 
was constructed on a brass chassis and was not 
crystal controlled. Transistors are sensitive to 
temperature changes and there was consider¬ 
able chasing on the auto radio dial in order 
to keep a signal audible. The final design is a 
printed circuit board, a crystal controlled oscil¬ 
lator circuit and a self-contained power sup¬ 
ply. The completed circuit board is mounted on 
a 6x4x2 inch Bud aluminum chassis. The 
power supply is a Mallory No. TR-146R mer¬ 
cury battery and is mounted under the chassis. 
The total current drain for the x-sistor con¬ 
verter is 2.5 to 3 ma so the battery should last 
for 3 or 4 months. The measured overall gain 
was 28 db at 29 me with a loss of 2—3 db at 
28.5 and 29.5 me. The gain may be increased at 
either end of the band by peaking the coils at 
the desired section. 


The writer has been using the x-sistor con 
verter for several months on ten meter mobil 
work with excellent results. A test has als 
been conducted side by side to a crystal co 
trolled and a well known commercial unit wit 
comparable results. Several amateur frien 
have constructed the converter and claim satis 
factory performance and feel that the cor 
struction was a really worthwhile project. 

The Circuit 

If we follow the circuit diagram of the s 
sistor converter in Fig. 1 we see the antenn 
is capacity coupled to the antenna coil L 
through Cl. The signal is then fed from t 
tap on LI to the base of Q1 which is the 
amplifier. This signal is then capacity couple 
to the base of transistor Q2 which is used 
a mixer, and also to the base of transistor Q 
which is the oscillator. The signal from t 
collector Q3 appears across the primary 
L3 and a portion of this is tapped off for fee 
back through the 28 me crystal into the emitte: 
The oscillator injection is link coupled to t 
emitter of the mixer Q2 from the single tur 
of wire over L3. The col ector circuit of t 
mixer transistor is tuned by L4 to the if 
the auto radio. Stabilization is provided in th 
emitter circuits with resistors R3, R7, and Rll 

The circuit beard, being the platform 
construction, must be made first. This is not s 
difficult as it may at first seem. With a littl 
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Fig. 3—Top View 

patience and a couple of hours of effort a pro- and transistors and temporarily mount these 
fessional looking circuit board will be the parts. Following Fig. 2, apply tape resist 
reward. circles and tV' resist tape as nearly as possible 

Material List for Circuit Board to the drawing, being certain enough spacing 

1. Copper clad laminate board 3x4%'' is permitted for mounting resistors and capaci- 

(Lafayette Radio MS-512 or equiva- tors as shown in Fig. 3. 

lent). After the resist tape is completely applied, 

2. Tape resist circles iV' diameter (Lafay- roll it down tightly with a round bottle or jar 

ette Radio MS-737 or equivalent). and the board is ready for etching. Pour etch- 

3. Tape resist iV, x 320" (Lafayette Radio ant solution into a glass dish or plate. The 

MS-735 or equivalent). author used an old soup bowl which had a flat 

4. Etchant 6 oz. (Lafayette Radio MS-729 bottom. Immerse the circuit board into the 

or equivalent). solution with the copper up and agitate slowly. 

Start with the copper clad laminate circuit The board may be removed, rinsed in clear 

board material and layout as per Fig. 2. The water and examined after about 10 minutes of 

simplest method is to take Fig. 2 and place it etching. The process may have to be repeated 

over the copper side of the board with a piece several times, being careful not to over etch 

of carbon tracing paper between. Trace points as this will tend to undercut the resist tape, 

one through seven for the coil forms and the The entire etching time should be 20 to 30 min- 

transistor mounting holes, then continue trac- utes in the solution. When all the excess copper 

ing the circles and connecting bars throughout has been dissolved rinse the board thoroughly 

the entire circuit board. After tracing, it is a with clear water. To eliminate any possible 

simple matter of applying the tape resist further chemical action wash the board in a 

circles to the circles you have traced and apply solution of one tablespoonful of baking soda to 

the A" tape resist for the connecting bars. one pint of water for 30 to 45 seconds. The re- 

After the resist tape circles are applied remove sist tape may now be removed, and if the above 

the small centers which are punched through. instructions have been followed closely you 

By removing these centers, this will after etch- should have a neat clean looking printed circuit 

ing, leave small centering points for drill spot- board. The next step is to drill a iV," hole 

ting. Apply a tape resist circle to the board for through the center of each copper circle for 

spotting transistor and coilform mounting mounting components and drilling holes for the 

holes. . . . coils and transistors. When drilling holes for 

Another method of constructing the circuit 
board is to lay out and drill holes for the coils (Continued on page 59) 
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\ \ any new hams start off their amateur 
radio career with either a low cost or 
out-moded receiver. “You’ve got to hear ’em 
to work ’em,” to coin a phrase, and these re¬ 
ceivers generally sound almost as if they’re 
turned off when you tune above twenty meters. 

A Complete 

Four 

Band 

Crystal 

Converter 

Donald A. Smith, W3UZN 

Associate Editor. 

One of the simplest solutions to this problem, 
other than shoveling the cabinet of the old 
receiver full of dollar bills and heading for 
the nearest dealer for a trade on a new Super 
Band-Banger DeLuxe, is to put some “hot” 
converters in front of the old relic and then 
stand back. 



International Crystal Company has a whole 
series of converters which are so reasonable 
that it is a shame not to buy a set and build 
’em into your station. All I did was put four 
of them on one chassis, complete with a power 
supply so it wouldn’t be necessary to put any 
extra drain on the receiver, install an an¬ 
tenna and filament switching arrangement, 
and I suddenly had the equivalent of a good 
receiver. Since the output of these converters 
comes in on the broadcast band you can con¬ 
nect the unit to just about any receiver and 
get good ham-band reception. 

The 20, 15, 10, and 6 meter converters were 
my choice. You may prefer to add the 11 meter 
Citizens Band converter and make it five 
bands. Permission granted. Be sure, when you 
order your converters, to specify the BC if 
of 600-1600 kc. 

The only connection between this unit and 
your receiver is the antenna. This means that 
you can use this with any of the ac/dc receiv¬ 
ers such as the National SW-54 and the Halli- 
crafters S-38. Sensitivity should run better 
than 1 microvolt, which is darned good. 

Construction 

A long slender case is used to house the con¬ 
verters and power supply. This may appear 
unusual, but it is less demanding on desk space. 
It may be placed next to the receiver, bolted 
under the desk, or in any other convenient 
spot. The converters are mounted on their 
sides by means of small right angle brackets. 
They come with holes in each corner, so the 
printed circuit boards do not have to be drilled. 
The converters are mounted with the crystals 
up and the terminals down close to the chas¬ 
sis. 










Study the photographs for the layout of the 
other parts, such as the power transformer, 
silicon rectifiers, filters, etc. The antenna jacks 
(BNC connectors), are mounted on the back of 
the chassis, and the off-on switch, selector, 
switch and pilot lamp on the front. Note that 
small coax cable is used to connect each antenna 
connector to its converter. Regular insulated 
shielded cable (small) is used to connect the 
output of each converter to the selector switch 
as the losses at BC frequencies are not high 
and the shielded cable works fine. B+ voltage 
from the supply is connected to the B+ con¬ 
nection of each converter and the filament vol¬ 
tage is switch by the band selector, S2. 


Adjustment and Operation 

The converters are aligned by the manufac¬ 
turer, but with 6 meters, where only a portion 
of the band is generally used, an increase in 
performance can be had by peaking the three 
coil slugs in the middle of the band you will 
be using. 

Performance was increased by 12 db on ten 
meters when the unit was used with an S-40B. 
Quite a difference! The unit is easy to con¬ 
struct and should give the Novice or Techni¬ 
cian no problems. If you want a four band 
converter you will have to build it, since it 
can not be purchased. ESI 
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D. L. Cabaniss, WITUW 
165 Matthews St. 

Bristol, Conn. 


H ave you been listening- on 10, 6, or 2 meters 
lately? If so, then I’m sure you have 
heard quite a few amateurs using- narrow (and 
wide) band FM. With the advent of all the 
surplus commercial FM gear now appearing- 
on the ham market, many amateurs have in¬ 
stalled these single and multi-channel units in 
their automobiles. The advantages of mobile 
FM cannot be appreciated until you have tried 
it! 

Those familiar with the operation of FM 
equipment know that a FM signal may be 
tuned in on a AM receiver by tuning to either 
side band (slope detection). However, the re¬ 
verse is not true. An FM receiver will not 
receive an AM signal. FM receivers are de¬ 
signed to purposely “wash out” any amplitude 
variations appearing on the received carrier, 
whether these variations be in the form of 
noise or AM modulation. IF and limiter stages 
in FM receivers run at low plate voltages and 
are designed to saturate above a small signal 
level. 


All this boils down to one fact; you can 
hear the FM mobile on your home station re¬ 
ceiver, but the mobile station will not be able 
to copy your AM signal on his FM receiver. 

The best way to solve this problem (other 
than purchasing a surplus FM transmitter) is 
shown in the photograph; a cut-down version 
of the 40 meter ARC-5 (BC-459) transmitter 
with a built-in reactance tube modulator. It 
took the author about three evenings to build 
it up and it performs like a million bucks. 

However, to modulate this VFO with a re¬ 
actance tube proved to be somewhat of a prob¬ 
lem. Those familiar with the operation of a 
reactance tube modulator know that the re¬ 
actance tube is usually connected to the tuned 
plate circuit of the oscillator and the plate 
of the reactance tube is usually at the same 
rf and dc potential as the plate of the oscil¬ 
lator. When the grid voltage of the reactance 
tube changes (this change in voltage resulting 
from speaking into the microphone), the plate 
current of the reactance tube changes, thus 


FM VFO Exciter 











5 ^ - 

VOLTAGE 


l 

CRYSTAL 

MICROPHONE 

CONNECTOR 


TO 

AUDIO 

INPUT 

CIRCUIT 



:anging the current through the tuned plate 
rcuit of the oscillator and shifting the os- 
llator frequency. However, the oscillator plate 
cuit of the ARC-5 transmitter is at rf ground 
itential through a .05 mfd capacitor (refer 
the circuit diagram). After considerable ex- 
rimenting, I wound up with a modified re- 
tance tube circuit connected to the oscillator 
id circuit. 

The maximum fundamental frequency shift 
my particular unit is approximately ± 1 
. Feeding this unit into the crystal socket 
my Apache, and multiplying up to 10 meters 
es a carrier swing of ± 4 kc (8 kc band- 
dth). Above 29.000 me, wide band FM is 
rmitted, so the deviation control may be 
n full open. However, below 29.000 me, 
FM must be used so the deviation control 
ould be cut back to produce a fundamental 
cillator swing of .750 kc. This produces a 
rrier swing of ± 3 kc (6 kc bandwidth) on 
meters. If the exciter is used in the 8 to 
me region for multiplication up to 6 meters, 
termine the carrier swing by multiplying 
e oscillator swing X 6. If the unit is used 
2 meters, multiply the oscillator swing X 
(in the 9 me region) to determine the car- 
31- swing at 144 me. (My particular unit has 
en used on 10 meters only, but if sufficient 
ages of multiplication are available, the unit 
ould perform very well on both 6 and 2 


meters). The deviation control therefore has 
a different setting for each band of operation. 
The ARRL Handbook contains excellent in¬ 
formation pertaining to the calibration of FM 
exciters. It is suggested that the builder con¬ 
sult the Handbook and determine the oscillator 
swing before using the unit on the air. 

Construction 

You can build this FM-VFO without hacking 
up the BC-459, but it does make a neater unit 
if you do chop it in half. If you follow my lead 
you will use the variable condenser which is 
attached to the front panel to tune the VFO 
and take out the other one plus the fixed con¬ 
denser. Remove almost all of the wiring, leav¬ 
ing only those wires coming from the VFO 
coil unit. It is a good idea to replace the power 
socket with a regular octal tube socket. 

Replace the 12 volt 1626 oscillator with a 
6J5. Wire in the 6AG7 reactance tube in the 
center socket and the VR tube in the remain¬ 
ing socket. 

The photos show almost everything else. You 
can put tape behind unused holes, putty them 
in with metal putty, sand and paint. 

The reports I have received with this ex¬ 
citer driving my Apache have been very good 
and the FM mobiles have stopped calling 
QRZ? S51 
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Some Notes 
On 

Mobile Power 


Jim Kyle, K5JKX/6 
Asssociate Editor 73 


F or many persons, the problem of power for 
a mobile rig was solved a couple of years 
ago with the introduction of the transistorized 
dc-dc converter and its amazing efficiency. 

For others, however, the transistorized 
power supply didn’t prove to be the solution 
to the problem. This is the story of another 
high-efficiency answer to the ever-present prob¬ 
lem of the mobile ham—power. 

Though the transistorized supply is admit¬ 
tedly vastly superior to the older high-voltage 
sources in both utilization of battery power 
and in ease of operation, it does not permit 
an appreciable increase in transmitter power. 

Yes, with a good transistorized unit you can 
run a 100-watt mobile while dynamotors re¬ 
stricted you to 50 watts and vibrapacks were 
doing well to power a 10-watt peanut whistle. 
But the difference between 100 watts and 50 
watts is only 3 decibels, and that’s less than 
half an S-unit. 

Taking into consideration the relatively in¬ 
efficient antennas usually available for a 
mobile rig and the poor location conditions 
usually encountered, it’s not hard to see that 
a mobile unit must have high power to be cer¬ 
tain of contacts. 

If your only interest is gabbing with the 
gang on your way to and from work each day, 


this business of “certain contacts” may not b( 
important to you. However, if you ever plar 
to use your mobile gear in civil defense oi 
disaster work, the more power the better. Anc 
no one likes to be drowned out by a 100-wati 
home station. 

The limiting factor which keeps most mobile 
installations below the 100-watt power level is 
the car’s own power system. Almost ne 
standard generator will deliver more than 50( 
watts—and this can only be attained at speed; 
above those considered safe in urban traffic. 

Of this maximum 500-watt capability, more 
than 100 watts are normally consumed by the 
auto ignition and instrument system. Anothei 
150 watts or so go into the lights during nigh 
driving. This leaves only some 250 watts avail 
able for powering any accessories, keeping the 
battery charged, and running a ham station— 
and this is all calculated on the basis of 60 
to 70-mph speeds. At 35 mph, there’s almos 
nothing left over. 

At traffic speeds, you can see, the mobile 
ham station must draw all its power from the 
battery. The battery will normally deliver abou 
200 watts for one hour before giving up ane 
quitting. Most mobile operators have already 
learned this, and carry a pair of heavy jumpe 
cables with alligator clips to steal power fron 


Fig. I—Schematic Diagram, Alternator Installation 

NOTES; 

1— Use No. 0 electric-welder cable tor these leads. 

2— Use No. 14 auto primary wire for these leads. 

3— Schematic as drawn is for positive-ground system. For negative ground, move ground point to 
black terminal of rectifier and reverse field-coil connections. 
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PARTS IDENTIFICATION: 

Tl, T2, T3-Surolus 400-cycle fil. XFMR, 120-volt pri., 
6.3-volt sec., 30-amp sec. rating. Connect back¬ 
ward. 

D1 thru D6—Silicon diodes, 600-volt PIV, 500 ma. 
Mallory IN 2093 units may be connected in 
series to reach this rating, os can Audio Devices 
30-B5 units. 

LI —I henry choke ?Merit C-2996 or equivalent). 

Fig. 2—Schematic diagram, 3-phase delta-wye 

full-wave power supply for use with mobile 
alternator system. 


nother car’s battery after an extended ses- 
ion on the air. 

These facts may seem to limit all mobile 
quipment to the low-power classification, 
fowever, there’s a way around them—and 
hat’s the thing this article is all about. 

The power limit imposed by the car’s elec- 
rical system is traceable directly to the gen- 
rator. Shunt-wound de generators are no- 
irious for poor current regulation with vary- 
lg speed, and any de generator is limited in 
urrent capacity by the brushes and com- 
lutator. 

Neither of these difficulties are present in an 
c system. For many years, alternating-current 
ystems for automobiles have been available, 
lanufacturers include Delco-Remy Division 
f General Motors, and the Leece-Neville Co. 

Using an alternator in place of the gen- 
rator, the car’s power system has a 300-watt 
apability with the engine idling, and this 
gure rises to 700 watts at a speed of 20 mph. 
t’s no wonder that police and emergency 
ehicles have long used alternators for power. 

The main drawback to an alternator sys- 
Jm has been the cost. The current price of a 
eece-Neville 700-watt 12-volt unit, with do- 
-yourself installation, is slightly over $250. 
he Delco unit is slightly more expensive. 
However, these prices are for factory-new 
juipment. Used alternators can be bought for 
eanuts—almost. 

Least expensive are the 6-volt units, which 
re being advertised for $40 complete with 
jctifier and regulator and can occasionally be 
3und cheaper (at one time the author was 
Tered three new 6-volt alternators for $5 
ich, complete). Used 12-volt systems can be 
urchased for $85. Best place to check for 
lese is in the classified ads of Ham Swap. If 
u find none there, ask your local police-radio 
jpairman. 

Installation of an alternator is simple but 
rty. Remove your old generator and voltage 
jgulator. Get a mounting bracket for your 
lodel auto from the local Leece-Neville or 


Delco distributor (average cost, $5). Bolt the 
alternator in place where the generator came 
out, and install the regulator in place of the 
old regulator. The rectifier can be mounted 
either on the fender or behind the grille, de¬ 
pending on space available in your engine 
compartment. 

If you get a new alternator, it will include 
a cable kit. A used one may not include the 
cables. If you have no cables, make them from 
No. 0 welding cable to the size necessary. Fol¬ 
low the schematic diagram, Fig. 1, for rout¬ 
ing of wires and connections. 

If your battery has been in service for some 
time, it will be best to replace it when you in¬ 
stall the alternator. Get a good, glass-plate 
unit, and you’ll never have a dead battery 
again. Batteries which have been allowed to 
remain partially discharged, as is the usual 
case with a generator-type system, usually go 
completely dead as soon as the high output of 
the alternator hits them. 

With an alternator installed, your auto¬ 
power problem is solved. But that’s just half 
the story—for ac, even 700 watts of it, won’t 
do much for your signal strength. You’re go¬ 
ing to have to change it to dc to use it. 

Vibrapacks, dynamotors, and transistor 
power supplies can all be used successfully 
without worrying about battery drain, but 
there’s a far cheaper way once you have an 
alternator installed. That’s construction of a 
supply which works direct from the alternator. 
Efficiency ranges higher than 90 percent with 
such a supply, and there’s no wear and tear 
on the battery or regulator either. 

In a 12-volt system, alternator output will be 
14 volts, 3-phase, ac, and the frequency will 
vary from 80 to 1000 cycles as you speed or 
slow the engine. Conventional 60-cycle power 
supplies don’t perform well under these condi¬ 
tions. 

However, a 3-phase high-frequency supply 
can be easily built using mostly-surplus parts, 
and the combination of the alternator system 
and the 3-phase power supply will cost only 

I 7 













slightly more than would a conventional tran¬ 
sistor power supply to be used with conven¬ 
tional auto systems. 

A schematic diagram of such a unit, de¬ 
signed for 500 volts output at 500 ma (enough 
to power a 200-watt final and leave 50 watts 
to drive the exciter), is shown in Fig. 2. 

In building the power supply, surplus 400- 
cycle transformers which can be obtained for 
less than 50$ each can be used for the 3-phase 
step-up system. Proper phasing is essential 
for correct operation. It can be assured if 
identical transformers are used for the three 
legs. Proceed as follows: 

Mark one secondary terminal of each trans¬ 
former “1” and the other “2”, taking care to 
make sure that the corresponding terminal on 
each transformer bears the same number (it 
makes no difference whether the start or finish 
of the winding is 1). Mark the primary termi¬ 
nals “A” and “B” in the same manner. 

Connect the 6.3-volt secondaries all in series, 
terminal 1 of transformer I to terminal 2 of 
transformer II, terminal 1 of transformer II 
to terminal 2 of III, and terminal 1 of III to 
2 of I. 

Connect all “B” terminals of the 120-volt 
primaries together. Tape the connection. Take 
output from the “A” terminals. 

The delta-connected secondaries ai-e con¬ 
nected to the three output terminals on the 


alternator. The primaries go to the 600-vol 
silicon rectifiers as shown on the schematic. 

Note that very little filtering is necessar; 
with this circuit. Input frequency varies fro 
80 to 100 cycles, and the delta-wye circuit ha; 
only 4 percent ripple at the rectifier outputs (a 
a frequency six times the input frequency). Fo: 
many applications, ripple is low enough wit 
no filtering. The choke and the .1 mfd capacito: 
remove most of the residual 480- to 6000-cycl 
whistle. 

If a lower-voltage supply is desired, use o 
12.6-volt transformers in place of the 6.3-vol 
units will cut output voltage in half withou 
affecting current capability. Rectifiers the: 
need be only 300-volt PIV rating. A dual-vo] 
tage supply, convenient for operating excite 
receiver, and final from the same unit, is be 
achieved by use of a tapped bleeder as show: 
in Figure 2. 

This power supply brings an end to fie 
powered mobile operation by necessity—b 
it does have one small disadvantage. It’s this 
The auto motor must be running for operatio 
In most cases, this is all to the good anyhow 
A fast idle is all that’s needed. 

Suggested final tubes for use with this eir 
cuit include four 6146, 807, or 1625; t 
4X150A, or any others capable of taking t 
high-current relatively low-voltage outpu' 
Happy mobiling! Eh 


Cardboard Chassis 

Jim Kyle, K5JKX/6 


T ransistor circuits, unlike their vacuum- 
tube counterparts, don’t need large metal 
chassis to support the weight of the com¬ 
ponents. 

This isn’t news to anyone who’s followed the 
transistor - construction - project literature. 
Nearly all construction articles specify 
punched phenolic cards for the chassis. 

However, punched phenolic is available only 
by mail order in many areas, and in all cases 
proves a bit expensive for the ham with a 
limited budget. Here’s a twist on the phenolic 
card chassis which retains all advantages and 
adds a few of its own. Use drafting board or 
other heavy cardboard instead! 

Like phenolic, paper board is lightweight 
and is a good insulator at the voltages, cur¬ 
rents, and frequencies generally encountered 
when working with transistors. 

Unlike phenolic, paper board is easily 
worked with scissors and needles. Gone are the 
tedious hours with finetoothed saw and file. 

Drafting board, in the small sizes generally 
used for transistor chassis, can usually be 


obtained for free from a friendly draftsmai 
Lacking this opportunity, use photo mounti 
boards. They’re available in 16 by 20 inch sis 
from any photographic supply house cateri 
to the advanced-amateur trade, for less th 
50 cents each. One mount board will furni 
chassis for dozens of projects. 

The only “special” tools needed to prepa 
a chassis are a pencil, ruler, pair of scissors c 
sharp knife, and dividers or a large sewi 
needle. The dividers or needle are used 1 
punch component-lead holes. 

First, cut the card to size. If you’re plannir 
to put the finished unit in a Minibox or similf 
case, cut the card % inch smaller than tl 
inside measurement of the case. This allov 
room for mounting brackets. 

Next, arrange the components on the card i 
you want them. Try to keep all signal-carryi 
leads as short as possible. 

When the layout satisfies you, mark the po 
tion of each component and its leads on t 
card. It’s helpful to transfer the schema 
diagram to the card after the layout is made- 



marking all connections and indicating all 
parts values. If you make the marks lightly, 
there’ll be no danger of shorting out com¬ 
ponents with the pencil lines. 

Now get out the dividers or needle and punch 
all holes. Transformers can be mounted by 
using a sharp knife to cut slots for the mount¬ 
ing ears. 

With all holes punched, it’s time to put the 
components in place. Thread the leads through 
the holes, and if necessary bend the lead flat 
against the backside of the card to hold the 
part in position. 

The final step in this construction method is 
the soldering of all connections. Be sure to in¬ 
sulate bare conductors with spaghetti tubing 
to prevent accidental short circuits. When 
soldering semiconductors, use a pair of long- 
nose pliers between the semiconductor and the 
solder joint to act as a heat sink and prevent 
damage to the semiconductor. 

That’s all there is to it, basically. Here are 
some hints gathered through experience which 
speed cardboard-chassis construction: 

Transistor sockets and cardboard chassis 
don’t go together very well. It’s handier to omit 
the socket and wire the transistor directly into 
the circuit. Three small holes for the transistor 
leads hold the component more firmly than 
would a socket. 

Connections to off-chassis elements should be 
routed through a binding post. Continual flex¬ 
ing of the lead can cause the wires to break. 
A 6-32 by % inch machine screw through the 
cardboard, with its head at the back side of the 
chassis, works well. Solder a wire into the slot 
of the screw, using resin-core solder and a very 
hot iron, to make the connection to the chassis- 
mounted components. 

Circuit markings (terminal indications, 
identification of transistors or other compo¬ 
nents, etc.) hold up best if marked on the card 
with India ink rather than pencil. 

When all wiring is complete and every joint 
soldered, a coat of clear plastic spray such as 
Krylon Automotive Grade will protect the fin¬ 
ished project. If you need an especially-strong 
chassis, give the card three or four coats of 
plastic spray before mounting the components. 

All other details are shown in the photo¬ 
graphs, which feature the hands of K5QGO, 
the chief announcer of our joint station. 










Stop 
That Noise! 


73 Staff 


P articularly when operating mobile, a 
good noise limiter in your receiver often 
makes the difference between a contact and a 
near-miss. 

But what is a good noise-limiter circuit? 
This question has faced every ham at one time 
or another, since nearly every published circuit 
has at least one major disadvantage or an¬ 
other. 

As in many other questions, the only answer 
to this one is, “It all depends on the situation.” 
The noise limiter which one ham finds perfect 
may be completely unacceptable to another 
amateur because of differing requirements. 

To help you decide which noise limiter is 
good for your needs, here’s a more-or-less com¬ 
plete listing of the various circuits developed 
since the days when Signor Marconi tapped 
out “Sorry, QRN” to his colleagues and sat 
down to devise a way around static crashes. 

Noise limiters can be classified in several 
manners, as series or shunt, audio or if, etc. 
Here, they’re classified as peak limiters and 
trough limiters, since each of these types 
serves a separate purpose. 

The peak limiter removes spheric crashes, 
key clicks, and ignition-noise signals from the 
receiver output, adding to the pleasure of op¬ 
erating. Virtually all limiters included in com¬ 
mercial gear fall into this category. 

The trough limiter removes all signals below 
a certain preset level and allows only signals 
above that level to pass. It has no effect on ig¬ 
nition or other high-peak noise, but will remove 
every trace of receiver hiss. When properly ad¬ 
justed, it will pass more than 90 per cent of an 
audio signal while erasing all background 
noise. 

Peak limiters fall into two broad categories, 
series and shunt, according to circuit configu¬ 
ration. Each type has its disadvantages and 
its advantages. 

The series peak limiter generally does a 
more effective job of removing signals above 
limiting level than does the shunt type, but it 
does so at the cost of increased distortion of 
the limited signal. 

The shunt peak limiter is the easiest to add 
to an existing circuit without changes. Its main 
disadvantage is a small amount of leakthrough, 
which shows up as weak noise pulses getting 
through the limiter. 

The series peak limiter consists of a diode, 


biased for switching action, connected in series 
with the audio signal path through the re¬ 
ceiver. This diode circuit may be either half¬ 
wave or full-wave. 


6AL5.6H6.1N56.ETC 



Fig. I—Half wave series peak limiter. 


The half-wave series peak limiter’s sche¬ 
matic diagram is shown in Fig. 1. It may be 
built on a small card chassis and inserted in 
any receiver as illustrated in Fig. 2. Semicon¬ 
ductor diodes work in this circuit, but be sure 
to use a unit with high back resistance such as 
the 1N54. The base-emitter junction of any 
common transistor (2N107, CK722, etc.) also 
makes a good diode for this purpose. 



Fig. 2—Connection of series peak limiters. 

Here’s how it works. The audio signal out of 
the detector is fed through the input resistor to 
the diode. When the audio signal is less than 
the diode bias voltage, the diode is conducting 
and appears as a short circuit. This lets the 
audio through to the output side, from whence 
it proceeds to the rest of the receiver. 

A positive peak signal greater than the diode 
hias voltage drives the diode’s cathode positive 
to its anode, switching it off. There is then no 
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path for the audio from the detector to the 
rest of the receiver, and the pulse peak is 
limited. When the peak passes, the diode recov¬ 
ers and restores the audio path. 

A negative peak signal greater than the 
diode bias voltage will not be affected by the 
half-wave limiter. However, negative-peak 
audio (which is positive-peak at the detector 
input due to phase inversion) is automatically 
limited at the detector to zero. If the incoming 
signal is 100 percent modulated, negative 
peaks will pose no problems. 

The full-wave series peak limiter, shown in 
Fig. 3, was developed to overcome the lack of 
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Fig. 3—Full wave series peak limiter. 

negative-peak limiting (which proves a handi¬ 
cap if incoming signals are not fully modu¬ 
lated) in the half-wave circuit. 

Using nearly twice as many components, this 
limiter circuit provides positive control of both 
positive and negative peak levels. It is prob¬ 
ably the most effective of all peak-limiter 
circuits. 

Its operation is the same as the half-wave 
version on positive peaks. Negative peaks 
above limiting level cut off the other diode in 
a similar fashion. Limiting level can be varied 
from less than 10 percent modulation to 100 
percent modulation by adjusting diode bias 
voltage accordingly. 

Another version of the series peak limiter, 
using a triode instead of diodes, has been wide¬ 
ly used. It is standard equipment on many of 
the older Hammarlund sets, notably the early 
Super-Pro line, the BC- versions of the Pro, 
and the HQ-129X. The BC-779 version is 
shown in Fig. 4. 

This limiter depends on controlled cathode 
temperature to achieve its effect, rather than 
on biased-diode switching. Although it’s a bit 
more complex, it’s also more effective than the 
half-wave diode circuit. 

Incoming signals are passed by the triode in 
cathode-follower fashion so long as they are 
below limiting level. However, pulse peaks are 
stopped because the tube runs into saturation- 
produced by the lower-than-normal filament 
temperature due to the resistor, and by the low 
plate voltage. Limiting level is automatic since 
plate voltage varies with incoming carrier 
strength. 

The filament resistor to produce lower cath¬ 
ode temperature is a good trick to use with 


any noise limiter, if you use tube-type diodes. 
It increases reverse resistance and makes the 
transition from conduction to non-conduction 
more sharp. 

Incidentally, the ’AL5 series of tube-type 
diodes is generally superior to the ’H6 series in 



Fig. 4—Hammarlund limiter in BC-779. 

noise-limiter service. 

The shunt peak limiter is connected in 
parallel with the audio signal path, rather 
than in series. Like the series limiters, it may 
be either a half-wave or a full-wave ch'cuit. 

The half-wave shunt peak limiter shown in 
Fig. 5 is probably the simplest and least ex¬ 
pensive noise limiter you can add to any set. 
With only two components, it adjusts itself 
automatically to variations in carrier strength. 
Positive peaks are limited to a value twice that 
of carrier voltage, while negative peaks are not 
affected (as explained in the discussion of 
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Fig. 5—Simple half wave shunt limiter. 

half-wave series limiters). 

The shunt peak limiter discussed thus far 
was, like its series equivalent, confined to 
audio-peak devices connected to the set at the 
detector output. This is not the only manner in 
which the shunt peak limiter can be used. 

Shunt audio peak limiters can also be con¬ 
nected at the speaker as shown in Fig. 6. 
Selenium or silicon rectifiers with at least a 
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Fig. 6—Speaker shunt limiter. 


100 rna rating are recommended for this cir¬ 
cuit in preference to tubes or smaller crystal 
diodes. The full-wave circuit is necessary here. 

The speaker-attached limiter has the advan¬ 
tage of simplicity, ease in connection, and 
adaptability to any receiver without going into 
the chassis. However, its disadvantages are 
numerous: It does nothing to the noise peaks 
before they arrive at the speaker, thus allow¬ 
ing audio stages to overload and to “ring.” It 
has no effect on medium-level noise peaks, thus 
allowing much ignition noise to get through. 
Finally, its limiting level is not adjustable, be¬ 
ing dependent solely cn the characteristics of 
the particular rectifiers used. 

Another point at which the shunt peak 
limiter can be used is ahead of the detector, 
in the if stages. Many authorities recommend 
that noise pulses be eliminated as early in the 
game as possible, thus avoiding overload of if 
as well as audio stages. 

The original if limiter was devolped more 
than 25 years ago by Lamb, and is still in use 

Fig. 7—Modified 


in several receivers—notably, the Pierson and 
the venerable SX-28 by Hallicrafters. 

In this circuit a separate if amplifier feeds 
a noise detector. The output of the noise de¬ 
tector, at a level determined by the limiting- 
point adjustment, is fed back to the first if 
stage to cut the amplifier off in the presence of 
a noise pulse. 

The original circuit fed the noise detector 
output to the if tube by direct coupling. This 
allowed a steady but strong carrier a few kilo¬ 
cycles away from the desired signal to cut off 
the if stage even in the absence of noise 
pulses. 

The Pierson version of the Lamb limiter, 
with ac coupling from noise detector to con¬ 
trolled stage, overcomes this difficulty. An 
adaptation of the Pierson-Lamb limiter is 
shown in Fig. 7. It may be built on Vector tur¬ 
ret sockets and permanently mounted in almost 
any receiver. 

Advantages peculiar to the Lamb circuit are 
the suppression of noise pulses before they 
reach the selective if circuits and cause ring¬ 
ing; an almost total lack of audio distortion 
common to most other limiters, and suppres¬ 
sion of noise pulses ahead of the AYC line 
which prevents noise from reducing receiver 
sensitivity. 

The major disadvantage of the Lamb circuit 
is its complexity. The cost of installing this 
limiter will run approximately twice that of 
any other limiter. The extra if stage also pro¬ 
vides additional sources of trouble as the re¬ 
ceiver ages. 

Working from the same basic premise stated 
Pierson-Lamb limiter. 
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y Lamb in 1936—that a noise limiter should 
e as close to the receiver input as possible— 
ther designers have developed if shunt peak 
.miter circuits which overcome most of the 
^amb limiter’s disadvantages. One of these is 
Uustrated in Fig. 8. 



Fig. 8—IF automatic shunt peak limiter. 

Operation of this limiter isn’t so obvious as 
ome of the other circuits. With a noise-free 
nd steady carrier tuned in, there will be a 
mall voltage drop across the if transformer 
rimary. The two .1 capacitors are charged 
through the diodes and the resistors) by this 
oltage. 

Each capacitor assumes polarity opposing 
urrent flow through its associated diode. Un- 
er these conditions, the diodes are open cir- 
uits across the if transformer primary and 
he limiter has no effect on the signal. 

When a high-amplitude noise pulse comes 
long, though, the picture changes. The pulse 
vercomes the bias on one of the diodes (which 
ne depends on polarity of the pulse) and 
rives the diode into conduction. In this state, 
he diode is a virtual short across the if trans- 
ormer and virtually no signal gets through. 
Vhen the pulse passes, the diode opens up 
utomatically and the signal proceeds. 
Operating as it does from the voltage drop 
cross the transformer primary, this circuit 
utomatically adjusts itself to varying signal 
trength to provide limiting at the 100-percent 
lodulation point. Connections to any receiver 
re shown in Fig. 9. 

Note that peak limiters in Figs. 1, 3, and 5 
re shown with manually-controlled bias 
oltage. 



Fig. 9—Connection of IF shunt limiter. 


Most operators prefer that their noise 
limiters be automatic. It’s no trouble to make 
the change in the circuit. Since all circuits 
shown are arranged for negative bias voltage, 
the receiver AVC line provides a handy source 
of bias voltage. 

If AVC is applied directly to the bias-volt¬ 
age input of the limiter, noise peaks will be 
allowed to rise to twice the peak audio value 
before being limited. This is because the AVC 
level represents peak-to-peak value of a 100- 
percent modulated signal, while the audio peak 
value is never greater than half this amount 
and frequently is as low as 25 percent. 

The best source of bias voltage for noise- 
limiters is obtained by removing the AVC de¬ 
tector load resistor from the receiver and 
replacing it with a potentiometer of the same 
value. Bring the limiter-bias voltage off the 
arm of the pot. Adjusting the potentiometer 
will then give you limiting at any point from 0 
volts to twice peak audio level. 

For a vernier adjustment, use a poten¬ 
tiometer just half the value of the load resistor 
and add a fixed resistor in series to restore the 
original resistance. This gives a range of ad¬ 
justment from zero to peak audio level. 

TNS 

Before progressing from peak limiters to 
trough limiters, a word should be said about 
the popular TNS developed by W2AEF. Com¬ 
bining noise limiting with squelch action, this 
may well be the most popular of all limiters 
for mobile use. 

So far as the limiting portion of the TNS is 
concerned, it’s a full-wave series peak limiter. 
After limiting, the signal is applied to a twin 
triode which has different time constants in the 
two plate circuits. 

This tube is triggered by the switching ac¬ 
tion of the limiter diode in such a manner as to 
prevent any portion of the noise pulse from 
passing through. (Other limiters hold the pulse 
to a level consistent with the audio signal, but 
leave the “stump” of the noise in the signal.) 

By adjusting the time constant of one half 
of the triode, the TNS squelch level may be 
set at any desired value. 

Since it has been adequately described at 
length in Bill Orr’s “Mobile Handbook” the 
TNS circuit is not shown here. 

Advantages of the TNS have already been 
explained. Here are its disadvantages: Signal 
input level is critical, in comparison to other 
limiters. Any signal in excess of 10 volts pro¬ 
duces serious distortion. In addition, setting of 
the squelch control is somewhat of a “hairline” 
business. Set for too high a level, it prevents 
weak signals from being heard. Set at the 
critical point for weak signals, it will be trig¬ 
gered by passing trucks and emit a raucous 
burst of sound. 

These points, however, are minor. The 
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Fig. 10—Trough limiter. 

worst disadvantage of the TNS circuit is the 
one it shares with the Lamb limiter—circuit 
complexity. With two tubes, a squelch control, 
and two RC networks, it’s virtually impossible 
to cram into an already-crowded receiver 
chassis. Most users build it into a Minibox and 
mount it near the receiver with long leads. 

Many noise limiter circuits not shown here 
have been published. Virtually all, however, 
are variations on one or more of these basic 
peak limiter circuits. Now, it’s time to look at 
the other classification—the trough limiter. 

Trough Limiter 

The trough limiter, an adaptation from com¬ 
puter circuitry, has made only one previous 
appearance in print to the writer’s knowledge. 
This handy little circuit erases background 
noise but lets the audio signal through. 

This feat is accomplished by limiting, not the 
peak level, but the trough value of the audio 
wave. Instantaneous voltages below the limit¬ 
ing level are suppressed, while all above the 
level go through. 

This works with speech because of its syl¬ 
labic power content — the same reason that 
SSB amplifiers have a high power rating and 
that clipping helps increase AM transmitter 
talk power. 

Experiments have shown that more than 10 
percent of an audio signal can be removed 
without losing intelligibility. The trough 
limiter removes only the low-level portion of 
the signal—but at the same time eliminates all 
background hiss. 

Although trough limiters can be built in 
either series or shunt, half-wave or full-wave 
configuration, only the full-wave series circuit 
proves practical for communications work (if 
you like to experiment, any peak limiter using 


diodes can be converted to a trough limiter by 
reversing polarity of the bias voltage). 

Such a circuit, including its connections to 
the receiver, is shown in Fig. 10. It may be 
built on a card or phenolic “chassis” and per¬ 
manently mounted in the receiver. 

In operation, the diodes are biased for non¬ 
conduction without signal. Any signal voltage 
lower in value than the bias level finds an open 
circuit at the diode and cannot reach the out¬ 
put stage. Bias level is chosen so that random 
noise is just below the bias-voltage value. 

Signal voltage higher than the bias valu 
forces the diodes into conduction, thus closing 
the circuit to the output stage and allowing 
audio through. 

That wraps up this discussion of noise- 
limiter circuits, with advantages and disad¬ 
vantages listed for every type. With this infor¬ 
mation, you can now answer for yourself tha 
question, “What is a good noise limiter?” 
Simply pick the one whose advantages, for 
your needs, outweigh its disadvantages, again 
balanced against your own requirements. 

If you want to go deeper into the theory and 
design of noise limiters, a number of reference 
works and articles used in the preparation o 
this article are listed in the bibliography. 
Happy mobiling! Sffl 
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New 

Products 

World Globe 
for Hams 


Leave it to Allied Radio to come up with the best 
world globe deal yet. This is a 12" globe which has 
all of the country prefixes on it plus an arrangement 
for you to put on a direction indicator which will give 
you the direction and distance of any spot from your 
QTH. The special pivot post allows you to customize 
the globe for your own location. The globe rotates 
in either a polar or equitorial plane. Price is only 
$11.95 from Allied Radio, 100 N. Western Ave., 
Chicago 80, Illinois. 



24 • 73 MAGAZINE 


NOVEMBER 196 




Measure 

Your 

Modulation 


I p you’re still using AM (as many of us are), 
you know that you must have adequate 
modulation level to achieve successful commu¬ 
nication. 

Many conscientious hams use scopes to 
monitor their modulation level and guard 
against overmodulation with its consequent 
splatter and chances of pink slips. Few, though, 
have any idea just how great their average 
modulation level is. 

Here’s a simple overlay screen for your mod- 
monitor scope which will tell you your modula¬ 
tion percentage at all times. With this knowl¬ 
edge, you can then do what you like to raise 
:he percentage as close to 100 as you dare. 

To use the overlay, have a positive photo¬ 
copy made at a commercial blueprint supply 
house, in the right size to fit your scope screen. 
The exact size you need is determined mainly 
ay your mod-monitor circuit, but the long, ver¬ 
tical side of the trapezoid pattern must touch 
;he two outside lines of the overlay. 

The illustration is printed in the proper pro- 
aortion for many mod-monitors. If the size is 
■ight for your monitor, simply trace it from 
;he page onto clear acetate, using India ink 
ind a fine-pointed pen. 

Whichever route you take, when you have 
he finished overlay ready affix it to the face of 
rour scope tube with transparent tape so that 
he dotted vertical line and the long line 
narked “100” cross at the center of the tube 
md the 100 line is parallel to the horizontal 
leflection of the tube. 

Turn on the transmitter and apply a test 
one. This may be some 60-cycle ae coupled into 
he audio from a filament line, or the output 
if a test oscillator. Whistling into the mike 
von’t produce a steady enough output to adjust 
he monitor. 

Adjust the coupling between the monitor 
•f input and the final until the vertical peaks 
>f the trapezoid pattern barely touch the “0” 
ines of the overlay. The overlay may require 
idjustment up or down to make both lines 
ouch the pattern at the same time. 

If necessary, adjust the monitor’s horizontal 
rain control so that the point of the trapezoid 
'or the short edge, if your pattern doesn’t come 
mt to a point) falls in the area covered by the 


Jim Kyle, K5JKX/6 
1851 Stanford Ave. 
Santa Susana, Ca'if. 


short lines of the overlay. 

Now all you have to do is note which overlay 
line the short edge of the trapezoid rises to, 
and read off modulation percentage directly. 
Note that levels higher than 90 percent are 
almost unreadable—if you reach this level, 
you’ll get out. Broadcast stations are only re¬ 
quired to maintain a level of 85 percent. 

Here’s how the measuring gadget works: 

By definition, the modulation percentage of 
an AM signal is expressed by the formula 
Eerest — ^trough 
E crest -f ^trough 

E crest is the peak voltage, and E trough is the 
minimum voltage, during a modulation cycle. 

The conventional trapezoid pattern of a mod- 
monitor portrays this relationship graphically. 
The high end of the trapezoid is a measure¬ 
ment of peak voltage, and the low side meas¬ 
ures minimum voltage. Audio voltage fed to 
the horizontal plates simply provides a sweep 
directly proportional to the modulation cycle. 

The overlay pattern is a calculation of the 
values of minimum voltage for arbitrary 
modulation levels, in terms of the peak voltage. 

Therefore, when peak voltage is adjusted— 


(Continued on page 56) 
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Some Hard Facts About Echo 


Don Goshay W6MMU 
8352 Westlawn Avenue 
Los Angeles 45, California 


W ELL, the long-awaited balloon is now in 
orbit, and a spectacular thing it is. Be¬ 
fore I read the newspaper, I was aware some¬ 
thing big was up (no pun intended) by the 
space talk across the 144 and 220 me bands. 
Soon I came across W6BUT and W6DQJ on 
two meters making ready to try some balloon 
bounce on 1296 me. Fine idea, I thought, and 
rushed about setting up the 4 foot dish and 
the crystal controlled rig on 1296 me. 

After the balloon had crossed the sky and no 
signals were heard, calm again prevailed. I 
began to wonder just how loud these signals 
from 1000 miles out in space should actually 
be. I recalled doing some moonbounce computa¬ 
tions a few years ago and dug them out. The 
moon return signals were weak (on paper), so 
weak in fact, that only with high power out¬ 
put, large antennas, and extremely sensitive re¬ 
ceivers with narrow bandwidth, could the job 
be done. The W4AO, W3GKP, W6QKI, and 
W2NLY experiments a few years ago had 
verified this. In fact, these brave fellows were 
successful in getting moon returns only a frac¬ 
tion of the times attempted. 1 

So, a similar computation was made for the 
case of the satellite. First, the satellite was 
assumed to be a perfect spherical reflector 
with a scattering cross-section equal to a flat 
disc of the same diameter. 2 This is actually an 
accurate approach for a sphere of any wave¬ 
lengths in diameter. Next, I was interested in 
determining the strength of my own return 
signal, and not that reflected to some distant 
station. This does not involve too much error, 
but what error there is, is in the direction of a 
stronger return signal. That is to say, the 
signal reflected back into one’s own antenna 
will be somewhat stronger than that which 
might find its way into an antenna at a dis¬ 
tant point. 

The simplest way to begin this sort of thing 
is to resort to the standard “Radar Range 
Equation” 

Path loss, including antenna gain 

= ( 4 ^) 3 /l \ 

O. X 2 CtT Gb \ 1 / 

where 

R = the distance to the satellite 
o» = the scattering cross section of the satellite 
X = the wavelength 
Gt = transmitting antenna gain 
Gh = receiving antenna gain 
If the antenna used to receive the return 


signal is the same as that which transmitted 
it, or if separate but similar antennas are 
used, Gt will equal Gr and then the expression 
GtGr can be called simply G 2 . For a parabola: 

(2) G - (.5) ^ ^ o»: 

G’- 4 -^(3) 

where A is the physical area of the parabola. 
Also, for a parabola: 

(4) A-4 ,and A*-^ 


where d is the diameter of the parabola. If (5) 
is substituted for A 2 in (3) : 


(6) G 


4"7r 2 t - d 4 _ IT 4 d 4 
T 4 ” “16 4X 4 " 


From the assumptions made regarding the 
scattering property of the satellite: 

_ _ 7rP 2 

4 

where D is the diameter of the satellite. 

If equations (6) and (7) are substituted for 
GtGr and in equation (1), the following is 
the result and defines the total path loss: 

= PATH LOSS = 


(4tt) 3 R 4 _ 1024 X 2 R 4 /q\ 

ttD 2 ttM 4 rr 2 D 2 d 4 \Oy 

— i — X- - 7 ;. 7 


The ratio of the signal received to the signal 
transmitted is the reciprocal of this: 

Pr _ ir 2 D 2 d 4 /q\ 

Pt 1024 X 2 R 4 W/ 

Equation (9) shows that the magnitude of 
the signal received for a given amount of 
transmitter power will be directly proportional 
to: 

1) The square of the satellite diameter. 

2) The fourth power of the parabola di¬ 

ameter. 

The received signal will be inversely pro¬ 
portional to: 

1) The square of the wavelength. 

2) The fourth power of the distance be 

tween the antenna and the satellite 
If equation (8) is worked out for the cast 
of ECHO I for 1296 me and 4 foot dishes, th< 
result indicates a path loss of at least 223 db 
Now if some lucky ham has a 500 watt out 
put (not input) klystron on 1296 me, his retur 
signal will never exceed —166 dbm when usinj 



a 4 foot parabolic antenna. If this same fellow 
has a 1296 me receiver with a 2 db noise figure 
(assuming his parametric amplifier is working 
well), and his if strip has a bandwidth of 5 kc, 
he will just be able to hear a signal of —146 
dbm. This means the signal he is looking for 
will never be any better than 20 db (100 times) 
below the receiver noise level. This is provided, 
of course, that his antenna is tracking the 
satellite perfectly. 

The situation could be improved, on paper, 
by using a larger antenna. But this would nar¬ 
row the antenna beamwidth and complicate the 
tracking problem sufficiently to make it impos¬ 
sible, except for the most sophisticated track¬ 
ing systems. 

The next question that might be asked is 
“how does this performance compare with that 
when using the moon as the passive reflector?” 
While the moon is much larger than the 100 
foot satellite, is is 239 times as far away. The 
return signal depends on the square of the re¬ 
flector diameter, but gets weaker by the fourth 
power of the distance. 

R 4 

Path loss a yyr, 


R 4 moo.v / Rmoox \ 1 
moon path loss D'-moqx _ \ Rlmloon / 
balloon path loss R 4 balloon / Dmoox \- 
D 2 ballooii xDballoon/ 


(239) 4 32.8 x 10* 

/2150 x 5280\ 2 ~ 139 x 10 s 
\ 100 / 


= .236 = —6.3db 


This means that the moon path loss will be 
about 6 db less than the satellite path loss, or, 
in other words, the received signal would be 
6 db stronger from the moon. This is provided 
that the moon had as good a reflection effi¬ 
ciency as the balloon. In reality, it does not. 
A rough guess would indicate the received sig¬ 
nal would be about the same in either case. 

So if you have been unable to communicate 
via the moon, the foregoing analysis indicates 
you will be unable to do so via the ECHO I 
satellite with the same equipment. The problem 
is compounded by the satellite’s obviously 
greater angular velocity across the sky over 
that of the moon. 

If you would like to estimate what it would 
take to communicate via the satellite, the 
charts given below will enable you to do so 
without becoming entangled in the astro¬ 
nomical numbers that crop up when using the 
Radar Range Equation directly. In the ex¬ 
ample given above for 1296 me, the signal de¬ 
ficiency was shown to be 20 db. For different 
equipments and conditions, add or subtract 
the corrections shown on the chart to the 20 db 
deficiency. 73 


1 : QST. March, 1953. 

2 : “Microwave Antenna Theory and Design” by S. Silver. 

Radiation Lab. Series. McGraw Hill. Page 5. 

3: "Reference Data for Radio Engineers” Fourth Edition, 
International Telephone and Telegraph Corp. Page 804. 


Policies 

Here are the basic policies which will 
guide 73. 


Policy #1: We are not mad at anybody. 

Policy #2: Amateur Radio, in its dual role as 
a means of arousing the interest 
of youngsters and providing the basic training 
for entry into the field of electronics, one of 
the largest and most promising fields we can 
see ahead, and as one of the most important 
means of communications between the peoples 
of the world on a people-to-people basis instead 
of through the press or government channels, 
is probably the most important hobby in the 
world today. We can keep it important by be¬ 
ing aware of what is going on in our hobby 
and by being technically up to date. 73 Maga¬ 
zine is dedicated to bringing into focus the 
frontiers of amateur radio. It will strive to 
broaden the technical interest of the amateurs 
and to encourage them to higher technical at¬ 
tainments and abilities by means of technical 
and construction articles written by the best 
talent available. 

Policy #3: Few talented writers have con¬ 
tinued to buck the present system 
whereby they either receive nothing for their 
efforts or else have to wait from one to three 
years for minimal pay. 73 has established the 
policy of paying for all accepted articles with 
immediate cash. This seems to be bringing new 
life to the field for we are receiving top notch 
articles by some of the best authors in the 
hobby. 

Policy #4: It is our intention, the SEC per¬ 
mitting, to open the ownership of 
Amateur Radio Publishing, Inc., to interested 
amateurs so that the ownership of the maga¬ 
zine can be widespread and the magazine will 
be truly owned and run entirely by licensed 
hams. 73 is being run under a very tight econ¬ 
omy until the break-even point of 15,000 circu¬ 
lation is reached. 

Policy #5: We intend to encourage and pro¬ 
mote the publication of bulletins 
to bring specialized operating news of the 
many facets of amateur radio: VHF, RTTY, 
DX, Traffic Handling, TV, etc. The Club Bul¬ 
letin of Marvin Lipton VE3DQX will be one 
of the first under this program. This publica¬ 
tion. which is sent to the editors of all known 
ham club bulletins to provide them with a 
means of exchanging ideas, should be back in 
business this fall. 
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Improving the 

Signal to Noise Ratio of the 

Gonset Communicator 


. . . a simple modification for a remarkable improvement 


Bill Hamlin WIMCA 
17 Post Gate Road 
Hamilton, Massachusetts 


'T' he Gonset Communicator is certainly one 
A of the most versatile pieces of ham equip¬ 
ment ever mass produced. I’ve used mine just 
about everywhere and really enjoyed it. But, 
as probably happens to most engineers, the day 
comes when a professional look comes into the 
eye and some serious thought is given to hot- 
rodding it. This may be a natural phenomenon, 
ct it may be a delayed result of reading about 
417A converters and parametric amplifiers. 

My Two Meter Communicator III was placed 
upon the operating table, disemboweled, and 
an autopsy performed on the front end. It 
became obvious that the designers knew what 
they were doing and that a major revision was 
not practical. There wasn’t room inside for a 
parametric and it would be awkward to mount 


it outside, so I looked further. An easy way 
out came to mind: a better tube for the re¬ 
ceiver’s front end. The resulting improvement 
was beyond all expectations so I’m passing this 
along for the rest of you to try. 

Since World War II, there has been an 
ever increasing pressure on tube designers for 
improvements because of the great and grow¬ 
ing complexity of electronic equipment of all 
sorts and the competition of transistors. Tube 
designers have met this challenge and, even 
though there has been no real break-through in 
electi’on tube theory, there has been many 
startling new developments in design tech¬ 
nology. 

RF Tubes 


Fig. 


CUT TURNS (See text) 


4 



Better performance of rf amplifiers was 
brought about in recent years by miniaturiza¬ 
tion and improved electrode design by modi¬ 
fication of prototype structures. The cascode 
circuit, such as in the Communicator III front 
end, employing two stages of triode amplifica¬ 
tion with a specially designed double triode 
tube seemed to be the culmination of engineer¬ 
ing effort for garden variety equipment. 

A good rf tube should have a high-gain 
bandwidth product and low noise which is a 
result of high transconductance, low inter¬ 
electrode capacitances and low noise resistance. 
In tube design this means closer spacing of the 
grid to the cathode for higher transconductance 
and finer grid wires to hold capacitances and 
noise to low values. A practical limit is reached 
whei'e the grid wires become so fine that they 
can no longer adequately support themselves 
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and the spacing is too close for reliable serv¬ 
ice without shorts. 

One approach to the grid problem is to sup¬ 
port the grid wires on a rigid frame, thus, the 
grid wires themselves do not have to support 
the structure. This is called a frame-grid tube 
(See Fig. 2). With this type of construction 
it is possible to cut the diameter of the grid 
wires to one half that of the conventional tube 
and also the grid may be moved closer to the 
cathode. 

A New Tube for the Communicator 

One of the frame-grid tubes that is now 
readily available is the CBS ECC88/6DJ8. It 
is a double triode designed for cascode ampli¬ 
fier service. It will replace many conventional 
American tubes in this class of operation and 
provide superior performance. 

The ESS88/6DJ8 is tailor made to improve 
performance of the Communicator III front 
end. It has a transconductance of 12,500 
jumhos in typical operation with 90 volts ap¬ 
plied, while the 6BZ8 originally used in the 
Communicator III has a transconductance of 
only 8,000 /mihos with a plate voltage of 125 
volts. The lower plate voltage of the ECC88 
indicates lower noise output. In comparison, 
if the voltage of the 6BZ8 were lowered to 
90 volts to reduce noise its transconductance 
would drop down to about 6500 ,umhos. In ad¬ 
dition, the ECC88’s frame-grid structure with 
its finer grid wires reduces electron shot noise 
caused by the random impact of electrons 
against the grid wires. 

To see what adjustments were necessary 
for substitution, when the characteristics of the 
ECC88/6DJ8 were compared to those of the 
6BZ8 it showed that only the plate voltage had 
to be adjusted to obtain proper operating con¬ 
ditions. In other words, shifting the plate to 
a lower voltage brought all other parameters 
in line so that the grid biases were properly 
Class A without further adjustment. (Type 
6BZ8 operates at Class A with 125v plate, 
—1.0 volts grid, and 10 ma plate current. Type 
ECC88 operates with 90 volts plate, —1.3 volts 
grid, and 15 ma plate current.) 

Reducing the voltage of each section of the 
tube was simply accomplished by inserting one 
series resistor of 1200 ohms into the B plus 
power lead. This takes care of both sections 
of the tube as they are in series in the cascode 
circuit (See Fig. 1). 

One unexpected difficulty arose in that in¬ 
stability and oscillations occurred in several 
places of the band. This was due to the slightly 
higher capacity of the ECC88/6DJ8. The reso¬ 
nant frequency of the plate to cathode con¬ 
nected neutralizing coil (L102) with the in¬ 
ternal tube capacitances must be lower than 
the receiver frequency. The instable condition 
was easily rectified by reducing the size of 



The ECC88/6DJ8 high-gain twin triode with 
true frame-grid construction is now available 
from CBS Electronics, manufacturing division 
of Columbia Broadcasting System, Inc. The 
grid itself is shown to the left of the tube. 

coil L102 to about one half of its original 
size. L102 can be located going through the 
shield between tube socket pins 3 and 6. Either 
wind a new coil of 4-turns and 14 inch diameter 
or cut the original L102. Further adjustment 
may be necessary by stretching the shape of 
the coil until no spurious oscillations are de¬ 
tected when tuning over the entire 2-meter 
band. 

After these changes are made and the Com¬ 
municator reassembled, the interstage rf trans¬ 
former should be peaked with the rf trimmers 
accessible through the two front holes in the 
bottom of the case. 

The noise level with the new tube is so much 
lower than originally that it may be a little 
difficult to tune to maximum on the noise level. 
If a noise generator is not available, then an 
incoming signal may be used, preferable a 
steady low level signal. It should be unneces¬ 
sary to touch the input stage as it is an un- 
tuned-broadband circuit that is effected very 
little by slight differences in input capacity 
between the original tube and the new tube. 

The completed conversion is so good from 
the noise stand point that most of the remain¬ 
ing noise is generated in the converter stage. 
It would now be appropriate to work out a 
reduction of noise in this area. 73 
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Pictures processed by Joe Kwetnewski W9UTD. 


O N'F phase of our stimulating hobby that It’s surprising to learn that a receiver is no 
new amateurs and a good majority of old more difficult to design and construct than is a 

timers shy away from, is the building of re- transmitter or any other electronic device if 

eeivers. They see them as an octopus or as it’s broken down into sections. It does look 

something more frightening and shield them- complicated if you take a peak at the under¬ 
selves behind the old phrase, “It’s cheaper to side of it and see the wiring and the many 

buy, so why rack your brain?” associated components; but so does a transmit- 

This statement only holds water in cases ter if you just glimpse at the bottom of it. 

where each and every item of the planned However, if you separate each tube and their 

project necessitates fabrication by other crafts- components into stages and just examine each 
men besides yourself, so even if you get a stage in succession, all the mystery vanishes 
bargain on construction, costs will mount up to rapidly. 

a prohibitive figure. But if man or boy leans The receiver herewith described required a 
toward such past-time, bird watching would be lot of planning, numerous changes and some 

more advantageous than the choice of radio borrowed tools before the completed unit was 

as a hobby. buttoned up as a finished project, but believe 
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me, it was a challenge and fun immensly en¬ 
joyed, for there is nothing that will give you 
more self satisfaction than self expression in 
your chosen art. 

Actually this receiver was planned and built 
around the xtal controlled converters described 
in the October issue of “73” and it is used as 
a double conversion tunable if that tunes 13 to 
18 me. The sensitivity of this if is better than 
.1 microvolt on AM, stabilization time is about 
10 minutes, and band width less than 3 kc at 
3 db down on AM and SSB and 150 kc on FM. 

Reception of all modes of signals is possible 
and all necessary' controls are provided within 
easy reach and are . . . RF and IF Gain Con¬ 
trol, Antenna Trimmer, Osc. Vernier, Tone 


Tri-Mode 



Monitor 


John Wonsowicz W9DUT 
4227 N. Oriole Avenue 
Norridge 34, Illinois 


Control, AVC Switch, Hi-Z Output, External 
Converter Output, etc. It has an illuminated 
S-meter calibrated in S-units and micro-volts 
at the antenna input and an accurately cali¬ 
brated large drum dial which is back-lash 
proof. 

The panel with all nomenclature engraved is 
8%xl9" standard aluminum gray crackle finish 
that can be rack mounted. 

The drum dial which is machined from a 
solid piece of aluminum has eight bands of 
calibrated scales, and above this drum are 
eight Vi " lucite plugs inserted into the panel 
with numbers from 1 to 8 engraved in the 
panel below them to designate the band in use. 
These lucite plugs are illuminated by the same 
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-Mode V.H.F. Monitor 
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pilot lights that illuminate the scale of the 
band in use. 

The signal strength meter which is a 0 to 50 
micro-amp wide view 3 Vz " Simpson meter, is 
mounted upside down so that it will indicate 
from left to right. This meter has a hand cali¬ 
brated scale made of heavy bristol board 
cemented to the back of the original scale, and 
above the meter is a meter zero control which 
is handy for giving true signal strength read¬ 
ings using zero noise reference. 

The S-meter and the drum dial are framed 
by an escutcheon milled out of a 3"xll"xl4" 
aluminum plate and sprayed with black crackle 
enamel to match the rest of the trim. In this 
frame a piece of Vs" plexiglass is mounted with 
a fine line scribed and filled with India ink in 
the section of the drum dial only, and is used 
as a hair line for the scales. 

Black handles were provided for ease of car¬ 
rying the receiver, also as means of protecting 
the dial and knobs from damage. 

Construction 

It is established that no two persons will do 
the same job alike, therefore, just a light de¬ 
scription covering the mechanical details will 
be outlined, and are as follows: 

The main chassis of this receiver is shaped 
on a brake generally found in the sheet metal 
shops and is iV' thick aluminum formed with 


a ledge 1(4" deep and 4(4" wide on the back 
end of the chassis to house the seven converters. 
The front part of this chassis is 3%" deep 
with a (4" lip turned down so that it can be 
fastened to the front panel. The sides of the 
chassis also have Vs" lips and are fastened to 
the side plates which in turn are secured to the 
front panel and serve as brackets. The finished 
chassis, as showm in the photograph, is 17" 
long and overall width of 13" of which 8 Vi" 
is 314" deep. All cut-outs are easily made since 
that type of chassis can easily be held in the 
vise. After the chassis is formed, tube socket 
holes are punched and necessary cut-outs made 
with a hack saw blade or a nibling tool. Upon 
completion, the chassis is given a lye bath and 
sprayed with clear acrylic (top only) for neat 
appearance. The dust covers over the main 
tuning capacitor and drum dial are also treat¬ 
ed in the same manner. 

The face of the receiver, which constitutes the 
panel and all necessary controls, was carefully 
planned and layed out so that proper function 
controls are at the finger-tips and the asso¬ 
ciated circuits nicely grouped for ease of wir¬ 
ing. While most of the components on the face 
of this receiver are standard, the main tuning 
dial knob that drives the capacitor with the 
attached drum was turned out on a lathe and 
a standard 0 to 100 division 2%" dial was at¬ 
tached to it. Behind the panel of this dial is a 
large brass inertia fly wheel driving the main 
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tuning capacitor. Fast excursion from one end 
of the band to the other is possible by giving 
the dial a few spins. 

The drum used as the frequency dial is ma¬ 
chined from solid stock and is 5" in diameter 
and 5" long. It is secured to the end of the 
main tuning capacitor by a 5/16" coupling 
which is fastened to the 5/16" drill-rod shaft 
running through the drum. The drum has 2 
parallel grooves and clamps to fit, so that a 
plastic or paper scale can easily be secured. 
Those that wish to duplicate the appearance of 
this receiver can substitute a cardboard tube 
cr a tin coffee can for the machined drum with 
slight modifications. 

The heart of the receiver is, as usual, a 
gocd rugged tuning capacitor. This one was 
found in a surplus store and modified to cover 
the 5 me tuning range. The only information 
available on this capacitor is the two numbers 
ink stamped, D-227464-2 and W504. The de¬ 
scription is as follows: Thi’ee gang with right 
angle worm drive. A narrow drum dial about 
V 2 " wide divided into 30 divisions is mounted 
between the wide spaced section and the ad¬ 
jacent close space sections. The first close 
spaced section has 7 rotor and 7 stator plates, 
the second close space section has 6 rotor and 
5 stator plates and the third section, which is 
double spaced, has 7 rotor and 6 stator plates. 
The original maximum capacities were as fol¬ 
lows: 1st section 152 mmfd, 2nd section 115 


mmfd and the double spaced section which is 
used as the HF oscillator tuning had 88 mmfd. 

After modification, which was removing 
rotor plates only, the maximum capacities are 
as follows: First and second section 24 mmfd 
and osc. section 22 mmfd. This capacitor has 
no stop and none was provided so that con¬ 
tinuous tuning can be achieved. The worm 
drive mechanism was tried for back-lash, but 
no noticeable effects were evident through the 
nicely matched and spring loaded gears. 

In the event that this capacitor cannot be 
found, I would suggest that any three gang 
rugged capacitor be used by stripping rotor 
plates (those are easier to take off) and reduc¬ 
ing the max. tuning capacity to around 25 
mmfd. Ordinarily only 1 rotor plate will be 
used to get the desired 25 mmfd range. Another 
alternative is to use three Hammarlund MC- 
35S capacitors, couple them together with solid 
brass couplings and use a Millen No. 10012 
right angle drive with a plannetary drive dial 
or a reduction drive mechanism Millen type 
10000. 

Circuits 

The 6BA6 rf stage, besides being an ampli¬ 
fier, also doubles as a signal strength indi¬ 
cator by inserting a properly shunted micro¬ 
ammeter or milliameter in the cold end of the 
rf coil L2 as shown in the schematic. This 
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stage is provided with the usual variable 
cathode bias to control the rf gain and has 
A VC applied to its grid. 

The antenna trimmer capacitor which is a 
35 mmfd variable is in shunt with the first 
section of the main tuning capacitor used to 
tune the grid of this stage and does a fine job 
of peaking. 

The plate circuit is inductively coupled by 
L2 to L3 the signal grid of the 6BE6 first 
mixer. A small amount of capacity had to be 
added for tighter coupling due to the spacing 
of these coils which are independent of each 
other and spaced 14" on center. This is also 
shown in the schematic. 

Test points were provided in both stages as 
a better means of metering during alignment 
of the circuits. 

The tunable oscillator is a Hartley, using 
a 6C4 triode; its plate returning directly to 
the VR-150 regulator. No negative co-efficient 
capacitors were used for stabilizing since the 
settling time is very short due to the air trim¬ 
mers, ceramic coil forms and NPO ceramic 
capacitors used in all rf circuits. A 15 mmfd 
tuning capacitor in series with a 1 mmfd 
ceramic is added from cathode of the oscillator 
to ground for fine tuning in the SSB and CW 
mode. A small dial is provided for it on the 
front panel and it is engraved “Oscillator 
Vernier.” 

The first mixer is a standard mixer circuit 
employing a GBE6 pentagrid converter tube 
with a separate oscillator. The grid coil L3 in 
this circuit has a ceramic form and the 50 
mmfd grid coupling capacitor is a ceramic 
NPO. 

The output of the first 6BE6 mixer is fed 
through two stages of 4.5 me, if using 6BA6 
as amplifiers. The cathode of the first if stage 
is brought to a if gain control on the front 
panel, and its grid circuit tied to the AVC bus. 
The output of the second stage ties into the 
6AU6 limiter stage; this in turn drives a 6AL5 
discriminator. Negative voltage developed at 
the junction of the 100K resistors is fed back 
to the AVC line through a 1 meg isolation re¬ 
sistor. AVC switch is provided on the front 
panel to ground the AVC bus. 

The output of the discriminator passes 
through a RC filter to a closed circuit phone 
jack on the front panel for HI-FI take off on 
FM only. This jack is engraved “HI-Z Out¬ 
put”. From this jack audio voltage is fed to a 
two stage audio amplifier consisting of a 6AV6 
triode section and a 6AQ5 power amplifier. 

At the grid of the second 4.5 me if amplifier 
a signal take-off through a 10 mmfd NPO 
capacitor is fed to the signal grid of the second 
6BE6 mixer. This mixer uses a self contained 
crystal oscillator operating on a freq. of 4238 
kc and converting the 4.5 me signal to the low 
freq. if of 262 kc. 

Two low frequency 262 kc if stages are used 
for amplification. These stages are very low 


noise devises due to their circuitry. As shown on 
the schematic, the cathodes are grounded and 
the plate and screen circuits operate at relative¬ 
ly low voltages. You will also notice that the 
plate and grid circuits are shunt connected 
and are coupled to their i-espective if trans¬ 
formers by 3.3 mmfd NPO ceramic capacitors. 

This system proved to be very effective in 
reducing the noise to the minimum and not 
effecting the over-all amplification of the sig¬ 
nal. The secondary of the last transformer is 
connected to a 6AL5 which is used as the 
second detector, AVC rectifier and a very sim¬ 
ple but effective noise limiter. Here is another 
nice feature that readers might enjoy: the 
absence of ANL switch. In most cases known 
to the author, such a switch is always in the 
“on” position. By choosing the proper time 
constant values in the ANL circuit for a com¬ 
promise of audio quality and clipping the 
switch was eliminated. 

At the secondary of the last 262 kc if trans¬ 
former a signal take-off through a 12 mmfd 
NPO ceramic capacitor is fed to the signal grid 
of another 6BE6 converter which is used as a 
product detector for SSB and a CW mixer. The 
ordinary tunable BFO was replaced by a crys¬ 
tal oscillator of 262 kc which has the advan¬ 
tage of stability. This feature is desirable in 
SSB tuning since the only drift possible is in 
the hf tunable oscillator, and that has been 
taken care of as mentioned earlier in the ar¬ 
ticle. 

The audio from the product detector is taken 
off the plate through a RC filter and tied in 
with the AM second detector and the FM dis¬ 
criminator as shown on the schematics. This 
audio voltage is capacitively fed into the .5 
meg volume control which ties also to a 5 posi¬ 
tion tone switch used for high frequency at¬ 
tenuation. 

The output of the power amplifier trans¬ 
former is coupled to two speaker phone jacks, 
one on the front panel and the other on the 
back of the chassis. The front jack is used to 
try out different speakers, and such an ar¬ 
rangement is quite handy at times. 

The mode switch applies the B-f to the par¬ 
ticular circuit in use and no unnecessary loops 
or feed back was encountered in this type of 
simple switching. 

The power supply is standard full wave rec¬ 
tifier, well filtered producing 220 volts at 120 
ma. An additional 6.3 V at 3 amp heater trans¬ 
former was added to take care of the additional 
illumination and converters. An OA2 regulator 
tube supplies voltage to hf tunable oscillator 
and the bias for rf and if circuits. 

In conclusion, a word about tuning might 
be in order. A very pronounced feature is evi¬ 
dent during excursions of the tuning dial be¬ 
tween signals. With the audio control set at 
mid point very little noise is heard in the 
speaker, then brace yourself when you tune 
across a signal. 73 
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T he use of toroidal inductances, wound on 
ferrite cores, is becoming increasingly pop¬ 
ular in critical applications where the charac¬ 
teristics of stability, high Q, high inductance 
to space ratio, low external field, lack of prox¬ 
imity effects and the ease of obtaining balance 
in tightly coupled multi-winding units are de¬ 
sirable. Probably the most common commercial 
use is in the broad band input transformer 
found in many TV tuners. 

The ferrite core, toroidal inductor is a natu¬ 
ral for amateur VFO use. The high Q required 
for such circuits as the Clapp oscillator is 
easily obtained in compact assemblies and, de¬ 
pendent on the mounting arrangement, these 
inductors can be made almost immune to vibra¬ 
tion effects. Such an application is described 
in detail in the article, Automatic Tracking 
Mobile System, by Henry S. Keen, published in 
the October, 1958 issue of Radio and Television 
News. 

There are many references in amateur liter¬ 
ature regarding the use of toroid coupling 
transformers in high frequency crystal filters. 
The tight coupling that is obtainable and the 
degree of balance that may be achieved by the 
use of bifilar winding techniques ideally suit 
them to this application. Arnold and Allen in 
their article, Some New Ideas in a Ham-Band 
Receiver, published in the May, 1960 issue of 
QST, discuss the subject and point out a ready 
source of the high frequency toroid coil forms. 
As a point of interest, the use of ferrite core 
toroidal transformers is not limited to minute 
power levels. The Technical Material Corpora¬ 
tion is using these cores in a 500 watt balun, 
designed to match a 50-70 ohm transmitter 
output to a 600 ohm balanced transmission line. 

One characteristic of ferrite cored inductors 
that may be put to good use is that the per¬ 
meability of the core, and thus the winding 
inductance, may be changed by flowing a 
modulating signal or an adjustable dc bias cur¬ 
rent through either the signal winding or a 
special winding added for that purpose. This 
technique was employed in the Ferri-Sweeper, 
a sweep frequency signal generator designed 
for the alignment of SSB filters. This instru¬ 
ment was originally described in the old CQ 
SSB Handbook and was expanded on in an 


Toroid 

Coils 

Roy E. Pafenberg 

P.O. Box 844 

Fort Clayton. Canal Zone 

Photo taken by Jim Gardner 

article by Wilfred M. Scherer, W2AEF, in the 
November, 1957 issue of CQ. The concept of 
dc tuning, applied to the resonating of radio 
frequency circuits, offers unlimited possibili¬ 
ties. It is easy to visualize a complete multi¬ 
band transmitter or communications receiver 
gang tuned by a single potentiometer which 
would vary the magnetic bias of the ferrite 
core inductors. This intriguing concept is de¬ 
scribed by Kulinyi, Levine and Meyer, in their 
article, SSB in High Frequency Vehicular Radio, 
which was published in the famous “Sideband” 
issue (December, 1956) of Proceedings of the 
IRE. 

The advantages gained by the use of the 
new ferrite cores are not completely without 
cost. Available core materials are more or less 
temperature sensitive and compensation is re¬ 
quired for critical, frequency determining ap¬ 
plications. The techniques used in conventional 
circuitry are effective in the case of the ferrite 
cores and will not be detailed here. While the 
windings of a ferrite core, toroidal inductor 
are relatively immune to external electrostatic 
and electromagnetic fields, this is not true of 
the core proper. Care must be exercised in 
the placement of these inductors in relation to 
strong magnetic fields and critical circuits 
should be magnetically shielded. This require¬ 
ment is easily met by the use of commercial, 
plated steel chassis. 

One problem in the use of these inductors 
is the difficulty of mounting them in conformity 
with good construction practice. The photo¬ 
graph shows one method of assembling a neat, 
workmanlike, electrically stable and mechani¬ 
cally sound mounting. As shown, the mounting 
consists of a ceramic feed-through insulator, 
the center bushing of which fits snugly within 
the center of the wound inductor. This as¬ 
sembly is, in turn, secured to a small ceramic 
post insulator with a brass screw. The top coil 
terminal lug is electrically connected to the 
screw, while the bottom lug is insulated from 
the screw by the use of shoulder type fiber 
washers inserted between the bottom half of 
the feed-through insulator and the ceramic 
post. Use of the fiber cushion washers supplied 

(Continued on page 56) 
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A 

Five-Dollar 

Frequency 

Meter 

Jim Kylo K5JKX/6 
1851 Stanford Ave. 

Santa Susana, Calif. 


W ant to measure frequency down to the 
last cycle per second? Or maybe find the 
exact resonance point of that AF filter you’ve 
just whipped together? 

Here’s a gadget that can help you do either 
of those, and more besides. RTTYers will find 
it handy for checking frequency shift. Ex¬ 
perimenters can use it for measuring drift in 
a VFO. And you will find many uses for it, 
too, around your own shack. 

It’s an audio frequency meter, costing ap¬ 
proximately five dollars if all parts are pur¬ 
chased new and taking only about an hour to 
put together (less time than that if you’re 
used to homebrew techniques). 

While many AF frequency meters have been 
described in previous articles, none have all 
the advantages of this pocket-sized unit. De¬ 
signed around the peculiar properties of most 
transistors, it uses only nine components 
(aside from range-switching circuitry), is 
rugged, and features high accuracy. 

Before getting into the construction of the 
little gem, let’s take a look at how it works. 

The basic principles of the direct-reading 
audio frequency meter have been with us for 
at least 15 years (see the references). How¬ 
ever, the limitations of vacuum tubes and later 


Fig. I—Simplified Diagram 



of vacuum-tube-directed design techniques 
have kept the beastie complicated enough to 
prevent many hams from building it. 

The block diagram in Fig. 1, adapted from 
Terman’s Electronic and Radio Engineering, 
shows the conventional circuit. Diodes D1 and 
D2 limit the signal to a definite peak value. 
Capacitor Cl differentiates the limited signal 
into positive- and negative-going spikes. Diode 
Dll shunts the negative-going spikes around 
the meter circuit, while D4 allows the positive¬ 
going spikes to pass through the meter. The 
deflection of the meter is directly proportional 
to the number of spikes which pass through it 
within a given time. 

As shown, the circuit is simple enough. How¬ 
ever, the usual input signal is small—and this 
circuit requires spikes some 45 volts high tc 
give an accurate indication. 

Previous designs have solved the problem 
by first amplifying the signal, then passing 
it through a limiter stage, and finally dif¬ 
ferentiating and measuring it. See any of th( 
construction references for further details. 

The five-buck special, on the other hand 
uses the switching properties of transistors t< 
accomplish the same purpose. 

Looking at the schematic diagram, Fig. 2 
you will see that input signals go directly t< 
the base of Ql through the 470-ohm current 
limiting resistor. Normally, since the base i; 
not forward-biased, Ql is cut off and passe: 
little or no current. As a result, there is m 
voltage drop in the SOOO-ohm collector resisto 
and the voltage at the collector is -9 volts. 

When the negative half-cycle of an inpu 
signal comes along, however, the pictur 
changes. The negative input places forward 
bias on the base, and when this bias become 
large enough, the transistor switches t 
saturation. Resistance from collector to emit 
ter becomes less than one ohm, and the entir 
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Fig. 2—This is the diagram of the deluxe model. For the five-dollar special, omit all switches and 
components associated with them. Connect a capacitor of proper value in place of SIA. Ranges are: 

OFF, 30 KC, 10 KC, 3 KC, I KC, and 300 CPS. Meter is 0-1 ma. 

supply voltage is dropped in the collector re- Since the amplitude of the spikes is in- 
sistor. Collector voltage drops to zero. creased through Q2’s switching action, an in- 

Approximately 0.2 volts is the crossover expensive meter is highly satisfactory. The 

point for the 2N107 used in this circuit. This circuit provides linear operation up to ap- 

makes 200 millivolts the smallest signal which proximately 10 milliamps current flow through 

can be measured. Upper limit is determined by the meter. Earlier designs required movements 

punchthrough voltage rating, and is about 10 in the 1 ma to 100 microamp range for linear 

volts for this unit. operation. 

We have seen how a square wave is de- That’s how it works. Now, to construction, 

veloped at the collector of Ql from a sine- Perforated phenolic board makes a fine 

wave input. Now let’s look at the rest of the “chassis” for the two transistors and four re¬ 
circuit. sistors used. I built the prototype on a sal- 

Capacitor C, the timing-reference unit, dif- vaged printed-circuit board given away at an 

ferentiates the square wave into spikes exactly electronics parts show. If you don’t want to 

as in previous circuits. These spikes are ap- strive for the ultimate in miniaturization, use 

plied directly to the base of Q2. three-terminal tie points. 

Q2 also acts as a switch. Positive-going All the usual heat precautions applicable to 
spikes simply reverse-bias the base and have any transistorized construction apply here, 

no effect on the collector circuit. However, Leave the leads long or use long-nose pliers as 

negative-going spikes turn the transistor “on” a heat sink between the transistor and the 

for the duration of the spike and allow pulses solder joint. Aside from that, wiring is not 

of current to flow through the meter. critical. 


Fig. 3—To dress up the frequency meter, use this meter face. Have a photocopy made in the exact 
size to fit your meter dial (tell the) photographer to print it on Type A paper) and glue the copy 
to the meter dial with rubber cement. 













If you’re building a single-range frequency 
meter, timing capacitor C can be placed on the 
circuit board also, as can calibration resistor 
Rc (when its value is determined as described 
later). For a multi-range meter, these com¬ 
ponents should be mounted on the range 
switch. 

Whether you are building a single-range or 
a multi-range meter, leave the calibration re¬ 
sistance out of the circuit at first. It will be 
permanently connected later, after its exact 
value is determined. 

If you’re building a multi-range meter, you 
can use the meter face shown in Fig. 3. Simply 
have a photocopy made, the proper size to fit 
your meter. For a single-range meter, pick 
the basic movement to show the same values 
as the frequency range you’re interested in— 
that is, for a 0-3 kc meter range, use an 0-3 
milliammeter, etc. 

Once the meter is built, calibration comes 
next. WWV provides a handy source of 440- 
and 600-cycle tones, but be wary of frequency 
distortion caused by multipath transmission 
of the signal. A reliable 60-cycle calibration 
note can be obtained from the secondary of a 
filament transformer. 

However, the method used on the original 
provides a number of tones in the range of 
interest, at very low cost. A hi-fi fi-equency 
range test record, such as those distributed by 
Cook Records or RCA Victor, is placed on 
a convenient record player and the freq meter 
is hooked to the speaker leads. The result is a 
large number of calibration points from 15 kc 
down to 50 cps. 

Since the scale is completely linear on each 
range, only one calibration point per range is 
necessary. If all capacitors in a multi-range 
unit are within 1 percent of the marked value, 
only one calibration is necessary for the en¬ 
tire instrument. 

However, since you can buy five 5-percent 
resistors far cheaper than the difference in 
cost between 20-percent and 1-percent capaci¬ 
tors in the range needed, let’s use the 20-per¬ 
cent capacitors and calibrate each range 
individually. If you’re building a single-range 
meter, simply stop when you’ve calibrated your 
single range. 

To calibrate the unit, jumper in a 500-ohm 
rheostat across the meter using test leads. 
Connect the frequency meter to the calibration 
source you’re using. Adjust the rheostat until 
the meter needle indicates the proper fre¬ 
quency (such as .6 if you’re using a 0-1 mil¬ 
liammeter for a freq meter on the O-l kc 
range, with 600-cycle calibration tone). 

Disconnect the rheostat without disturbing 
its setting and measure its resistance with an 
ohmmeter or bridge, if you have one. Select 
a %-watt resistor with the same resistance 
and connect it in the unit. 

Repeat this procedure for each range of the 
meter. That’s all there is to it. 


On a multi-range meter, you may find it 
easier to get the exact resistance value needed 
by connecting a number of small resistors in 
series. When you do this, you may be able to 
cut dowm the number of resistors used by not¬ 
ing the resistance necessary for each range, 
then making up the smallest resistance first. 
Add just enough to it to reach the next higher 
value, then enough more for the next, and so 
forth. Bring out taps to the range switch. A 
glance at Fig. 4 may make this clearer. 
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Fig. A —Alternate calibrating-resistor circuit 
discussed in text. Values shown for resistors 
are for example only—the exact value to be 
used in each position must be determined 
after the instrument is built as described in 
text. In this example, position I gives 220 
ohms; 2 gives 221.8; 3 gives 236.8; 4 gives 
240.7, and 5 gives 287.7. If necessary, switch 
contacts can be jumpered to give identical 
resistances or the sequence reversed to give 
lower resistance on higher range. 


Operation of the completed and calibrated 
instrument is simplicity itself. Simply connect 
its input to the unknown signal source (mak¬ 
ing certain that no dc is present; if in doubt, 
use a transformer or a coupling capacitor), 
crank the gain up until the reading becomes 
steady, and read the meter. 

Gain must be cranked up for this because 
the input transistor acts like an amplifier in¬ 
stead of a limiter for signals smaller than the 
200-millivolt turnover point. You will also find 
that the reading increases as gain goes up, 
until it reaches a point at which it comes back 
down. If you increase the gain still more, the 
needle backs off to a point and holds steady. 
This is the proper indication. 

Reason for the variation in reading is this: 
When the gadget first starts limiting the input 
signal, it merely clips off the top of the nega¬ 
tive half-cycle. This produces a pulse-type out¬ 
put instead of a true square wave. The pulse 
output acts, to the meter circuit, like a com¬ 
bination of a high and a low frequency. The 
needle responds by wavering. When proper 
limiting level is reached, the needle is steady 
as a rock. 

Since this frequency meter is current-op¬ 
erated rather than being voltage-driven, be 
sure the input can supply a little power. A 
half-watt is enough, but purely-voltage sources 
(such as the output of a hi-fi preamplifier) 
simply won’t operate it, even though the volt- 
(Confinued on page 54) 




Rotary 

"Wabbit Ears' 

W. G. Rommel, W6EHY 
8508 Traslt Avenue 
Playa Del Rey, California 


T he antenna system which you are to read 
about should not be considered as the an¬ 
swer to all problems. It was conceived with 
two basic thoughts in mind, and as the ex¬ 
periment progressed other advantages became 
apparent. 

The first and probably uppermost in all ham 
minds is the space necessary to swing any 
type of rotating device. This has caused the 
recent swing to “Short and Loaded Beams,” 
which we now see on all sides. It has long been 
understood that we don’t get something for 
nothing—the short or loaded beams are no 
exception. To try and reduce the over-all span 
and yet retain the actual radiation surface was 
what we needed. 

The second problem was one of obtaining as 
good a pattern as possible with some gain and 
front to back ratio. All of this, cheap and light 
at the same time, usually makes the average 
ham spin his sprockets rapidly. Oh yes, we 
would also like this gadget to match a 50 ohm 
coaxial line over say 300 kilocycles. 



MECHANICAL VIEW ELECTRICAL VIEW 


Now that we have looked the problem over, 
let’s see what can be done. The best place to 
start is with our old friend the center fed 
dipole. Let’s for the sake of simplicity, stay 
on 14 megacycles as we proceed. The dipole 
for 14 megs gives a length of 32’ give or take 
a few inches per your pet formula. In trying 
to arrange this long piece of pipe to consume 
less space and not fold back on itself with the 
resultant loss of radiation area, you are soon 
left with one conclusion. The ends must be 
moved closer together. When we do this, what 
happens to the antenna as a radiator and how 
far can one go before the whole thing falls 
flat on its face? By the use of a scale model 
and 500 megacycle rf we can find out a lot of 
information without driving the neighborhood 
crazy. The feed impedance of a center-fed half¬ 
wave dipole antenna is roughly 75 ohms. As 
the two quarter-wave sections are moved to¬ 
ward a right angle, the feed impedances drop 
down until, at the right angle position, the feed 
point becomes approximately 54 ohms. Once 
the right angle position is reached the feed 
impedance will change rather rapidly as the 
angle of the elements is changed a few de¬ 
grees either way. The 1)0 degree position has 
an impedance which looks very happily into a 
piece of 50 ohm coaxial cable. Further investi¬ 
gation also shows the “Q” to be on the right 
side for good band width. We now have a full 
length radiator, which does not throw a 
shadow as large as it did at the start. We 
also are now 7 in agreement with the cable 
which we all love to use. 

I know that at this point there are some 
who will want to close the angle more and 
reduce the shadow, but let’s not push this 
thing too far because all you will do is make 
a tuned feed line with very low radiation 
efficiency. 

Well! Now that we have this fine looking 
device, let’s see what happens when we pump 
(Continued on page 57) 
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Propagation Charts 

These charts are to be used as a guide to ham band openings 
for the month of November, I960 to the various countries listed. I 
will be interested to hear of your results in using these charts and 
to know what other areas you might wish included in future charts. 


r o HAVE reliable communications between 
any two points we must choose a frequency 
hat is low enough to be reflected from the 
pper layers cf the ionosphere and yet not so 
jw that ionospheric absorption makes it nec- 
ssary to run excessive power. Too high a fre- 
uency, one that is above the Maximum Usable 
’requency (MUF), will skip over the intended 
eceiving point. 

We can predict the MUF by interpretation 
f charts made by the National Bureau of 
Itandards’ Central Radio Propagation Labora- 
ory. From these charts I have made up three 

Advance Forecast: November I960 
Good: 3-4, 8-9, 18-21, 24-26, 28. 


David A. Brown K2IGY 
60 New York Avenue 
West Hempstead, N. Y. 


charts covering transmission from eastern, 
central, and western United States to various 
countries. The bands listed are MUFs and a 
higher band will not work for the time period 
listed. Lower bands will work, but not nearly 
as well. Times are GMT, not local time. E3 

Fair: 1-2, 5-7, 10-11, 16-17, 22-23, 27, 30. 

Bad: 12-15. 


New Products 


Gonset Transceiver 

100 Watts on the hoof ... if you happen to be 
orse-mobile. The Gonset G-76 transceiver consists 
f a complete six band transmitter with 100 watts 
iput and VFO controlled on all bands except six 
leters. This is 100 AM watts too. On CW it will 
erk at 120 watts input. The receiver is a dual con- 
srsion superhet which will tune AM-CW-SSB and 
as an ideal selectivity curve with 6 db down at 3.5 
:. The sensitivity is I microvolt for a S/N of 6 db. 

100 kc oscillator is available as an accessory. Power 
ipp'ies are available for 117 v ac with built in 
jeaker or a 12 v dc transistor supply for the car. 
ze is I foot wide and six inches high. Great for 
ie car or shack. Or both. And hey, when you write 
:r more details, which you are going to do, please 
on't keep it a secret about this writeup being in 73. 
>K? QTH is Gonset Division, Young Spring & Wire 
orp., 801 South Main Street, Burbank, California. 




Globe Transceiver 


Globe has added an interestingly styled transceiver 
to their fine line of ham gear. The "Mobiline Six" 
weighs in af only 20 pounds, including the built-in 
three-way power supply (115 vac, 12 vdc, 6 vdc). 
Size 5" x 12" x 12" is dandy for car or shack. Hrnm. 
lessee what they say here ... oh yes, 20 watts input 
to a 2E26, 7 tube receiver, squelch, stable as the 
dickens, VFO or Xtal control, S-meter, VFO spotting, 
$229.95 wired and tested. You probably want to 
know more about this one, don't you. DON’T YOU! 
OK. Write to Globe Electronics, 22-30 South 34th 
Street, Council Bluffs, Iowa and mark it to the atten¬ 
tion of Howard D. Vann. 

MORE NEW PRODUCTS 
on Pages 24 and 50 
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A Critical Look at 

EQUIPMENT MANUALS 


A. C. Peed, Jr. K2DHA 
34 Ashley Drive 
Rochester 20, N. Y. 


L et’s face it fellows—no matter how much 
you know about electronics and amateur 
radio practices, when you purchase a piece of 
commercial gear you need an instruction manu¬ 
al. It is a sort of “road map” to the location 
and correct use of all the fittings and controls 
on the unit. You’ll do yourself as well as the 
manufacturer a big service if you’ll first take 
the time to read the manual before you fire up. 

But, let’s take a look at the current crop of 
instruction manuals in the light of their use in 
amateur radio. Are some of the manufacturers 
being fair with us? Some of their manuals just 
don’t measure up to the purpose for which they 
are intended. 

Physical Form 

First impressions are often lasting ones, and 
the first impression of many present-day man¬ 
uals is not good. The manufacturer misses a 
bet for consolidating his favorable position 
when you open the carton and take out a shiny 
new piece of gear along with a flimsy instruc¬ 
tion book. A two-bit booklet is not a fitting 
complement for a two- or three-hundred dollar 
receiver or transmitter! 

The physical form of many manuals is poor. 
Mimeographed instructions folded haphazardly 
and tossed carelessly into the shipping carton 
often arrive at the ultimate destination after 
shipping, torn, frayed, and abraded beyond 
use. Even if they are received in good condi¬ 
tion, after a few months of being shuffled 
around the bench or operating table they be¬ 
come dog-eared, curled, dirty, and nearly un¬ 
readable. 

A good manual should have a sturdy heavy- 
stock cover which can be expected to protect 
it in normal use for a considerable length of 
time. Even if the nature of the gear requires 
that a loose-leaf approach must be taken, there 
are good inexpensive binders with clasp fit¬ 
tings which will fill the bill in protecting the 
contents. (If a piece of equipment is purchased 
which has such a flimsy manual, it is a good 
practice to purchase some sort of cover or 
folder to put it in while it is still fresh.) 

Another desirable feature of manuals is a 
binding which will lie open (without weights) 
at any page in the book so that when used on 
the service bench it can be referred to while 
the hands are busy manipulating test prods or 
alignment tools. 

While we are on the subject of physical 
form, wouldn’t it be wonderful if all the in¬ 
struction manuals were of one standard size? 
Even if they all fell into the two most common 


sizes it would help (814 x 11-inches and 5 M> 
x 814-inches). But there are always a num¬ 
ber of odd sizes and shapes which persist in 
becoming lost in any bookshelf or file drawer. 

Schematics should be large enough to be 
readable from workbench reading distance, and 
if they are large they should be bound into 
the manual in the form of gatefolds which 
place the entire schematic outside the book 
when unfolded. This means that the first fold 
out from the binding should be the left edge 
of the diagram. (The part of the gatefold 
which is inside the book can be used for some 
other purpose such as parts list, tube location 
diagram, etc.) When schematics are supplie 
in this fashion, they are fully accessible along¬ 
side any page of the text which is of interes 
with any particular problem. If schematics are 
supplied loose (not bound-in), a pocket shoul 
be provided to hold them in the manual. 

Manuals should be illustrated. It takes som 
very labored text entailing careful reading t 
describe the location of many components an 
adjustments which can be shown very simpl 
and directly with a good well-reproduce 
photograph or drawing properly labeled. 

The typography and layout in manual 
should be open in character and nicely broke 
up with white space, illustrations, and sub¬ 
heads. Nothing is more deadly and uninviting 
than solid pages of unbroken text, especiall 
if it is set in small-sized type closely spaced. 
It takes a dedicated and determined reader 
to even attempt to wade into it. And yet, this 
is a very popular style among manuals—prob¬ 
ably on the theory that if a' manual has to b€ 
provided, all of the essential informatio 
should be crammed into the minimum spac 
possible to hold down the printing costs. 

Manual Organization 

The ideal manual should be organized t 
make it most serviceable. In the case of man¬ 
uals for amateur radio equipment, the follow¬ 
ing organization seems appropriate. 

First, a brief table of contents, so that thf 
organization of the manual can be quickly as¬ 
certained and any section located without hav¬ 
ing to thumb through the whole book. (An 
instruction book of over about 8-pages ir 
length should have a table of contents.) 

The first section of the text should detai 
briefly and clearly how the unit is to be in 
stalled, calibrated, and tested. After all, wh( 
can resist putting a new piece of equipment ir 
service as soon as possible to see how it is 
going to work? The maker should tell you hov 
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ATTENTION HAMS! 


ARROw/electronics, inc. 

ONE OF YOUR MAIN SUPPLIERS OF AMATEUR RADIO GEAR POINTS WITH PRIDE 
TO THESE IMPORTANT EACTS: 



BUYING AT 

ARROW 

MEANS 

CONVENIENCE 

DEPENDABILITY 

SATISFACTION 


LOOK TO ARROW AS YOUR ONE SOURCE OF A COMPLETE LINE OF ELECTRONIC PARTS 
AND EQUIPMENT TO SATISFY ALL YOUR NEEDS. 

COME AND BROWSE AROUND OUR LARGE AND FULLY STOCKED SHOWROOM WHERE 
YOU'LL FIND THE LATEST IN HAM GEAR ON DISPLAY. YOU'LL LOVE IT! 

MAIL ORDERS PROMPTLY PROCESSED • SAME DAY SHIPMENT FROM STOCK 

WRITE FOR FREE CATALOG 
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ELECTRONICS, INC. 


65 Cortlandt Street, New York 7, N. Y. • Dlgby 9-4730 
525 Jericho Turnpike, Mineola, N. Y. • Pioneer 6-8686 






to do this quickly, but in a safe and sane 
fashion. And, in this same section all of the 
safety precautions should be strongly empha¬ 
sized. This means those precautions which 
should be taken for the operator’s protection 
as well as those which will prevent damage to 
the equipment thi'ough misuse. 

If the gear in question is to work with inter¬ 
connections to other pieces of equipment, these 
should be detailed separately according to the 
possibilities. If designed to w'ork with several 
different makes of auxiliary equipment, list 
the interconnections separately. All of the pos¬ 
sibilities should not be covered in one section 
full of “if’s” and “or’s” and other modifica¬ 
tions of the instructions according to which 
brand of auxiliary equipment is to be used. 
In other words, all of the necessary instruc¬ 
tions for connection to Brand X should be cov¬ 
ered in a paragraph, then Brand Y, Brand 
Z, etc. 

Even if the manufacturer has made this 
piece of equipment specifically to work with 
another piece of gear of the same brand, it 
should be recognized in the manual that it is 
possible that the purchaser will be using it 
with competitive equipment, and instructions 
given accordingly. Simply refusing to state 
that the unit will work with auxiliary equip¬ 
ment of competitive manufacturer won’t help 
the sales of anybody’s products. If Brand X 
sideband generator can be used with Brand Y 
transmitter the manual should say so and de¬ 
tail how, and we’ll all benefit—manufacturers 
and consumers alike. 

The next section of the text is one that is 
of great importance and yet one that is too 
seldom seen in manuals. This section should 
cover the “philosophy of the design”. It should 
be written in more leisurely essay style than 
section one and be designed for careful read¬ 
ing by the owner after he has worked off his 
initial burst of enthusiasm to try out the lash- 
up. He is then ready to learn some of the fine 
details of his new purchase, and he is in a 
very receptive mood for them. He has pur¬ 
chased this particular piece of equipment on 
the basis of advertising, dealer demonstra¬ 
tions, and his own assessment of how it com¬ 
pares with competitive offerings of the same 
general type. He has decided which offers him 
the most satisfaction for his investment, and 
he has backed this decision by putting up the 
purchase price. Under a similar set of motiva¬ 
tions, others have decided on other brands of 
equipment, and it is the nature of amateur 
radio operators to expect that each new owner 
is going to have to defend his choice on the 
air and at local radio club meetings. So, he is 
going to be looking for information and the 
maker should arm him with sufficient data to 
make the defense easy. 

The manufacturer must realize that the 
average amateur of today could probably de¬ 
sign and build a pretty good receiver or trans¬ 


mitter if he had the time and shop facilities 
Hence, he can be expected to understand an< 
appreciate a good bit of commercial design i 
it is described to him. Amateur gear is no 
like washing machines with which it is suffi 
cient to inform the user which buttons are t 
be pushed to perform a washing—as long as i 
satisfactory wash job comes out the consume 
will be happy and not give a hoot what goe 
on inside the machine. No good amateur op 
erator should be content merely to assess th 
output of his rig without knowing what i 
behind the panels. 

So, this second section of the manual shoul 
describe the design from the ground up—stag 
by stage. Why were the particular tub 
chosen? Why this circuit configuration rathe 
than some other? What are the unusual fes 
tures of each circuit? What are the critic* 
components and how were they chosen an 
tested ? 

There is a plus in this for the manufacture: 
A fully informed customer is more likely to t 
able to understand the operation of his equip 
ment and its service and maintenance prol 
lems. Hence, fewer letters of inquiry and con 
plaint, and fewer trivial service problems. I 
other words, more satisfied customers. 

The last section of the manual should coi 
tain complete and detailed service and realigi 
ment information. Admittedly, the purchasi 
will probably only glance at this, but it wi 
give him a secure feeling to know that he hi 
a full treatment on service available again! 
the time when it may be required urgently 1 
keep him on the air. 

Again amateur equipment differs from wasl 
ing machines. It is easier to find a competei 
local washing machine repairman than it 
a serviceman for an ailing communicatioi 
receiver or transmitter even in a fairly larp 
city. So, Mr. Average Ham in small to mediun 
sized communities has to take on his own se 
vice in most cases, or submit his gear to tl 
tender mercies (?) of the express compar 
for an expensive trip to the manufacturer 
service shop. Yet, Mr. Ham is supposed to 1 
an electronics expert of some degree, and givt 
a good service manual he can probably tal 
care of most of his troubles himself. 

In preparing the service section, the man 
facturer should bear in mind that the ind 
vidual who may be using this informath 
probably doesn’t work full time at electron 
service. So, the test equipment and test pr 
cedures should be detailed more than in 
manual intended expressly for servicemen. F« 
servicemen, it is adequate to tabulate alig 
ment frequencies and the adjustments whi< 
are to be made. For the amateur, these shou 
be spelled - out with full information as 
where to inject the signal, the type of sign 
(frequency, modulation, amplitude), where 
read-out the alignment indication, etc. The fr 
time serviceman can be assumed to know thei 
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The new clean-1 ine design TA-36 . . . the three band beam 
that w / II g ive your signal that DX punch! 

This wide spaced, six element configuration employs 
4 Operating Elements on 10 Meters 
3 Operating Elements on 15 Meters 
3 Operating Elements on 20 Meters 

Automatic bandswitching is accomplished by means of 
exclusive design high impedance, parallel resonant ’’trap 
circuits”. Built for operation at maximum legal amateur 
power. Low SWR with high gain and front-to-back ratio. 
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things, but not the average ham doing an 
alignment on the kitchen table with borrowed 
test equipment. 

Style 

The writing style of a manual for amateur 
radio equipment should be light and fairly easy 
reading. Amateur radio is a hobby and sup¬ 
posed to be recreational. Many amateurs have 
to wade through stodgy, ponderous technical 
matter all day in earning their daily bread. 
They shouldn’t have to do the same thing with 
their hobby. Manuals can be written in a 
reasonably lucid and interesting style without 
sacrificing their utility. 

In the ideal manual outlined in this article, 
the first section, on installation and adjust¬ 
ment, should be in a brief, succinct outline style 
which will entail the least study to put the 
equipment in service efficiently. 

Section two discussing the design and opera¬ 
tional features should be in a more complete 
essay form much like the New Apparatus fea¬ 
tures in the amateur magazines. This can be 
a rather casual style minimizing design for¬ 
mulas and mathematics. The reader will be 
willing to assume that the designer has per¬ 
formed the mathematics and data evaluations 
properly without going through them in the 
text. 

Section three on seiwice should be full ser¬ 
vice information in a detailed and straightfor¬ 
ward fashion. It need not be styled for com¬ 
plete reading at one sitting as with section 
two. Instead, it should consist of capsule sec¬ 
tions covering completely in themselves one 
facet of the service. In this section, the manu¬ 
facturer should be frank and candid about ser¬ 
vice problems which he may anticipate with 
this gear on the basis of his previous experi¬ 
ence or a projection of his knowledge of this 
particular circuit. Points of likely breakdown 
should be enumerated along with the operating 
symptoms of such breakdowns, and procedures 
for locating the fault and repairing it. 

Finally, the matter of parts lists: A parts 
list is not much use to the individual owner if 
it lists the parts only by the manufacturer’s 
stock numbers. Admittedly some of the com¬ 
ponents will be specially fabricated or selected 
for the circuit and these it will be necessary 
to obtain from the manufacturer’s parts de¬ 
partment. But, there is no need to have to 
order common values of resistors and capaci¬ 
tors from the manufacturer when they can 
be obtained locally. The parts list should there¬ 
fore contain, in addition to the stock number, 
a description sufficient to allow local procure¬ 
ment of a replacement. And, if the component 
is special for some reason and should be ob¬ 
tained only from the manufacturer, the parts 
list should point this out. 

Manuals should not be a hastily composed 
after-thought. Many manuals appear to have 
been written by the project engineer after he 
finished the design and passed it on to the 


production department and was contemplating 
a well-earned fishing trip. His boss says, “Oh 
yes, before you leave, you’d better whip out a 
manual.” Manuals should be written by profes¬ 
sional technical writers with the help of the 
engineers and service people. Rarely does a 
good engineer have the heart for a writing 
job, and even more rarely does he have the 
talent and experience. The small manufacturer 
may say that he can’t afford a full-time manu¬ 
al writer, but this is no excuse because there 
are professional technical writing firms as well 
as many free-lance technical writers eager 
to undertake such projects. 

At the opposite extreme, there are the large 
manufacturers who do a great deal of govern¬ 
ment contract work and have full-time manuals 
departments. It is natural to throw manuals 
for their amateur line into the same mill. From 
the amateur’s viewpoint, what comes out can 
be pretty ghastly! Manuals written to military 
specifications are too formal and ponderous 
for the average ham, and will be largely ig¬ 
nored because they are such heavy reading. 

What You Can Do 

The next time you consider purchasing a 
piece of commercial gear take a critical look 
at the manual. Does it measure up to the job 
that it must do for you? It is as much a part 
of your purchase as the tubes in the equipment. 
Both the equipment and the manual should be 
attractive, sturdy, and serviceable. If the 
manufacturer has slighted his duty to you on 
the manual, you are being short-changed. 

As a practicing consumer of amateur equip¬ 
ment you can do something about manuals. 
If you don’t like the ones that you receive, 
tell the manufacturer. Maybe he’ll do some¬ 
thing about it the next time around. Because 
no complaints are heard many concerns feel 
that they must be doing a satisfactory job. 

Be fair to the manufacturer (and yourself), 
read the manual. Keep it in a secure place 
where it can be located on short notice. Refer 
to it when you have a question before you write 
a letter of inquiry. Fully half the letters re¬ 
ceived by equipment manufacturers ask ques¬ 
tions which are already answered in their 
manuals. 

The manufacturer who supplies manuals of 
sketchy content and indifferent make-up is 
missing a wonderful opportunity to consoli¬ 
date his position as “most favored brand” in 
the minds of his customers. Well-done manuals 
are an excellent form of institutional adver¬ 
tising for building up the corporate image in 
the purchaser’s subconscious. The customer 
may buy another piece of gear in the future. 
If he is satisfied with all aspects of his future, 
purchase, he can be expected to consider favor¬ 
ably the same brand again. If not, he will buy 
almost any other brand in a conscious attempt 
to avoid the brand with which he was dis¬ 
satisfied. • 73 




Constellations as they appear around 2100 local 
time in June. Note 2 deg. diameter circle de¬ 
scribed by Polaris as earth rotates about True 
North. True North is one deg. from Polaris 


Finding 

True 

North 


Calvin R. Graf, W5LFM 
207 Addax Drive 
San Antonio I, Texas 


J UST about all amateur radio operators and 
astronomers know that Polaris, the North 
Star, is near the point of True North. But just 
how close is it to this exact point and how can 
True North be found from Polaris? 

Specifically, Polaris is almost one degree 
(55.4 minutes of arc) away from true north 
and as such describes a circle of two degrees 
diameter as the earth rotates once each 24 
hours. Anyone interested in aligning a high 
gain antenna or telescope must know how to 
make corrections to align their instrument to 
the true point. 

Figure 1 is a sketch which shows a line con¬ 
necting the constellations Ursa Major (Big 
Dipper) and Cassiopeia and which passes 
through Polaris, the first star in the handle 
of the Little Dipper. 

The line connects the first star in the handle 
of the Big Dipper and the first star in Cas¬ 
siopeia. The important point to note is that 
True North lies one degree (55.4 min.) from 
Polaris toward the Big Dipper (or away from 
Cassiopeia). True North must then be trans¬ 
ferred to a ground base line by means of a 
surveyors transit for use with antennas which 
rotate in azimuth only. 


While the Big Dipper is quite well known, 
Cassiopeia has not enjoyed this popularity ex¬ 
cept with radio astronomers who know Cas¬ 
siopeia A as a source of intense radio noise. 
During early winter nights, Cassiopeia ap¬ 
pears as an M and in summer as a W. 

The Big Dipper and Cassiopeia will be above 
the northern hemisphere horizon only during 
certain hours and certain months of the year. 
The easiest corrections can be made when the 
connecting line lies horizontal or vertical. 
Some time during the night, regardless of the 
season, the Big Dipper or Cassiopeia will form 
a straight vertical line with Polaris. This hap¬ 
pens around 2100 local time in early June 
and 2100 local time in December. 

In June the correction is one degree from 
Polaris toward the Big Dipper. In December 
the correction is one degree from Polaris away 
from Cassiopeia. In both cases the correction 
is in a vertical line. Correction at other times 
(and therefore angles) when the line is not 
vertical is more difficult because of the gyrat¬ 
ing action of Polaris. Using this method, True 
North can be found within a few tenths of a 
degree of arc. 53® 
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Letters to the Editor 


Dear Wayne, 

I won’), take up your time with a lot of idle chit-chat. 
I just wanted to let you know that I am delighted with 
the first issue of "73”. 

There are many things I like about the new' mag, but 
I w'ill mention only a few. First off, the first thing I 
noticed was that it took me nearly as long to read as 
the famous "giant-sized" ham mag and the New York 
“middle-sized” thing. I guess that must prove something 
about ratios of advertising to solid content. 

I also like the white space ratio. Your magazine is 
undoubtedly the easiest on the eyes of any I've read. Your 
circuit diagrams are also easy on the eyes and lesss 
confusing to boot. The three shade color selective scheme 
makes it easy to study the circuit without being dis¬ 
tracted and confused by the dimensions and part values 
and vice versa. 

Another thing I like is the propagation chart. It is 
simple, clear, and easy to read. That is very important 
in a ham magazine because very few of us are in need 
of charts which go into such detail that they could almost 
he used "as is” by commercial point-to-point stations. 

Keep up the good work, Wayne. You've got an excel¬ 
lent magazine started here—one w’hich, if given a good 
chance, may well produce some interesting changes in the 
circulation "standings" in the ham magazine field. I 
certainly hope so. 

Jim Grubs, W8GRT/K9HBV 
Toledo 13, Ohio 

Dear Wayne, 

Glad to see you back in business: you seem to have 
the insight into what the thinking ham needs in edi¬ 
torials, articles, and last but not least, your humor. Don’t 
ever lose that. I have loads of olher common's but hate 
to W'rite so just remember I am delighted to have you 
back. 

Gilbert Loescher K2QOJ 
Buffalo, New' York 


Lieber Fuhrer: 

Qualified congratulations on issue #1 ! Well, as a sub¬ 
scriber I qualify, don’t I ? Relative ratings volunteered 
below’—but bear in mind most of my relatives can’t 
read. 

Best in category A—Campbell W2ZGU. 

Best in category B—Kyle K5JKX/6. 

Best in category C—The rest. Prizes for everybody. 

You title the categories. “Literary” “Technical" etc. 
sound so corny. Especially "etc.” 

Best in category D —Kennedy’s demonstration that 
Nixon has been operating outside the amateur bands. 

Stop nagging me; I’m trying. Tore up several efforts— 
they simply weren’t the beautifully evocative gems I 
demand of myself. Mustn’t compromise, what? Cheerio, 

Ken Cole W7IDF 
The Vapours 
Vashon, Wash. 

Dear Editor, 

This is the first letter to any editor I’ve ever written, 
but I couldn’t resist. On page 2S of 73 (which my OM, 
K20YW just brought home today) there is an article 
on shock by Peggy Bates. 

There is another method of artificial respiration that 
has received official recognition and widespread publicity 
lately, namely mouth to mouth. It is extremely easy to 
perform and lends itself to oddball situations, like the 
tops of poles, for application. . . . There is an excellent 
film, "Rescue Breathing" demonstrating this procedure. 
I can’t recall who puts it out, but here in the Camden 
area the State Police from the Hammonton Barrack? 
will travel any reasonable distance to show it. . . . Im 
mediate and continued application of an easy, efficient 
method of artificial respiration may save lives. 

Marlene Denber, R.N. 

Barrington, N.J. 

Well Marlene, Peggy Hales leas a staunch advocate of 
the muuth-to-mouth method of artificial respiration for 
drowning, but when she researched for the 73 article she 
found (hut the older methods had advantages. The M2M 
system is not as effective in circulating the blood due to 
the nerve paralysation which accompanies electrical shock. 
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New 

Products 



Rohn has a new tower for you fellows who are 
getting a little lazy about climbing up the tower every 
time the rotator needs some attention or who balk 
at lowering the beam every time you want to make 
an adjustment. It's triangular, I2W on a side, comes 
in 10' sections and will go up to 70'. The kit includes 
(yes . . . kit, did you expect it to come already 
assembled?) the boom, cable, windlass and special 
hinged section. May we suggest that you write Rohn 
at 6718 West Plank Road, Peoria, Illinois for details. 
You already know about telling ’em it was in 73. 


This new EICO 60 watt CW transmitter, weighing 
in at only 15 pounds, should be of considerable 
interest. It covers ten through eighty meters, band- 
switching, and comes either wired at $79.95 or in 
kit form for only $49.95. There is a provision for 
plugging in a modulator, VFO, antenna relay, etc. 
Size is b" high, wide, 9" deep. Write EICO, 

33-00 Northern Blvd., Long Island City, N. Y. and 
ask for details on their Model 723. 
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SIX METER 
TRANSCEIVER 


SOLAR SYSTEM VI 


RECEIVER 

jfter than 1/2 microvolt sensitivity. 

) kc selectivity (6 db down), 
ouble conversion for selectivity, image re¬ 
jection. 

altage regulated oscillators for stability, 
p to 5 watts audio output for external 

speaker. 

df contained speaker. 

3rge 6:! vernier dial for easy tuning, 
jck for headset output, 
jilt-in noise limiter. 

sotting switch for zeroing receiver and 
transmitter. 


TRANSMITTER 

12 Watts input to a 5763. 

High efficiency plate and screen modulation 
for maximum "punch." 

Uses popular and inexpensive 8 me crystals 
(FT-243 holders). 

Provision for VFO operation. 

Press-to-talk. 

Metered. 

Microphone: crystal, ceramic or carbon 
50-75 ohm output (will match standard auto 
receiving whip). 
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Other Ham Publications 

R ATHER than devote half or more of 73 to the printing of news of 
interest to specialized groups we believe that it is our function to do 
everything possible to encourage the publishers of bulletins which cater 
to these interests. These bulletins bring you the news you want in far 
greater detail and in much less time than is possible in a monthly magazine 
where it usually takes two months for news to get into print. 


HAM-SWAP. Published by Ham-Swap, Inc., 35 East 
Wacker Drive, Chicago I, Illinois. Editor is Ed Shuey, 
K9BDK. Subs are $1 per year by 3rd class mail, $3 for 
1st class, $5 airmail, and $7.20 special delivery. Pub- 
ished twice a month. Contains classified ads entirely. 
This is your best bet for an inexpensive way to sell 
or swap some gear in a hurry. Within two weeks 
oeople are answering your ad. 

FLORIDA RTTY BULLETIN. Fred W. DeMotte 
W4RWM, P.O. Box 6047, Daytona Beach, Florida. $3 
per year including membership in Florida RTTY 
Society. Mostly operating news with a bit of technical 
info now and then. All TT men should be getting 
this. 

SOUTHERN CALIFORNIA RTTY BULLETIN. Merrill 
L. Swan W6AEE, 372 West Warren Way, Arcadia, 
California. $2.75 per year, not including membership in 
Society. Operating news and some technical articles. 
This is the oldest TT bulletin going. All TT men should 
also get this one. Monthly. 

73 HAM CLUB BULLETIN. Marvin Lipton VE3DQX, 
311 Rosemary Road, Toronto 10, Ontario, Canada. 
Sent free to all editors of ham club bulletins monthly 
to keep them abreast of whaf is going on with all 
the other ham clubs. This is an excellent source of 
news for putting together your club bulletins. To sub¬ 
scribe to this news bulletin just send a copy of your 
own club bulletin to Marvin. 

WESTERN RADIO AMATEUR. Don Williamson 
W6JRE, 10517 Haverly Street, El Monte, California. 
Monthly. Subs are $2 per year, $3.50 for two years, $5 
for three years. Operating news of west coast activity, 
columns on DX, SSB, YL, and some articles. 48 pages. 


SIDEBANDER. Official organ of the Single Sidebanc 
Amateur Radio Association, 12 Elm Street, Lynbroo 
L. I., N. Y. Subs include membership to SSBARA: $i 
per year. Monthly. Primarily operating news and chit 
chat for the SSB DX gang. Columns by W8YIN 
K5MWU, K6EXT and occasional technical info. 

THE MONITOR. Mar-Jax Publishers, 507 West Davi 
Street, Dallas 8, Texas. $1 a year, 3 years for $2.5C 
Monthly. Largely operating news. Columns: YL, Clul 
Meetings, Arkansas News, Mississippi News, Florid, 
News, DX, Missouri News, MARS, California New 
Louisiana News, VHF News, Oklahoma News, Rii 
Grande Valley News, Novice News. 

VHF AMATEUR. 67 Russell Avenue, Rahway, Ne\ 
Jersey. $2 year, $3.50 two years, $5 three year: 
Monthly. Operating news for VHF men. Some tec 
nical info. 

DX-QSL News Letter. Clif Evans, K6BX, Box 38! 
Bonita, California. Published quarterly. 40$ each; A 
nual subscription $1.25 (four copies) by first cla 
mail ($1.50 for DX stations). Lists all QSL Bureaus 
managers for rare DX stations, etc. 

DIRECTORY OF CERTIFICATES AND AWARDS. Cli 

Evans, K6BX, Box 385, Bonita, Cal. Complete Dire 
tory plus one year of revisions (quarterly) $3.50. Adi 
75$ for 1st class mail; $1.25 for airmail; DX station 
1st class mail add $1.00. Needless to say, this is th 
most complete collection of data on the hundreds c 
certificates and awards available. 

MOBILE NEWS. Published monthly by the Amate 
Radio Mobile Society, 79 Murchison Rd., Leyton, E 
10, England. Joining fee and I year sub. is $2.5( 

DX BULLETIN. Don Chesser W4KVX, RFD I, Burlin. 
ton, Kentucky. DX news in depth. Published weekh 
3rd Class mail $5 year; 1st class $6; Airmail $7.5C 
DX rates on request. 
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LAFAYETTE RADIO’S 


324-PAGE 1961 CATALOG 


America’s “Electronics Shopping Center” 

40 years of servicing the Amateur 
HERE IT IS — the biggest, best and most comprehensive catalog 
you can ask for. Immediate delivery at the lowest, money-saving 
prices. 

• Amateur Equipment • Radio and TV Parts and tubes • Mobile 
and Fixed Station Equipment • Stereo Hi-Fi Equipment • PA Sys¬ 
tems • Industrial Supplies • EXCLUSIVE LAFAYETTE KITS 

SATISFACTION GUARANTEED OR MONEY REFUNDED 

EASY PAY PLAN— the simplest, and quickest way to get what you 
want when you want it. As little as $2 down ... up to 24 months 
to pay. 


Mail the coupon today for your FREE copy 


NEW! LAFAYETTE HE-25 "VOYAGER" 
6 TO 80 METER TRANSMITTER 

A Sensational Value for Your Ham Shack 



• Single Knob Bandswitching—80 through 6 Meters 

• Full 120 Watts CW, 70 Watts Phone, in Only 2/3 
Cu. Ft. 

• More Than Enough Drive on All Bands 

• Completely Filtered and Shielded for TVI 
Suppression 

• Clean Keying—No Clicks or Chirps 

The perfect transmitter for novice, technician or 
general. Completely self-contained—ideal for fixed, 
portable, mobile or contest operation. Straight- 
through class C final amplifier operation on all 
bands assures highest efficiency and maximum pow¬ 
er. Size: 14 %Wx8V4Hx 9V 2 "D. Shpg. wt., 38 lbs. 
HE-25 . 5.00 Down .Net 109.50 


LAFAYETTE PROFESSIONAL QUALITY 
COMMUNICATIONS RECEIVER- 
ENGINEERED FOR THE AMATEUR 


The Communications Receiver that meets every 
amateur need — available in easy-to-assemble kit 
form or factory wired and tested. Signal to noise 
ratio is 10 db at 3.5 MC with 1.25 microvolt signal. 
Selectivity is —60 db at lOkc, image reflection is 
-40 db at 3 MC. 7 7 / 8 "xl5"x9". Shpg. wt., 22 lbs. 



Completely 

Wired 

109.50 

5.00 Down 


AVAILABLE NOVEMBER 30, I960 



• Superhei Circuit Utilizing 8 Tubes and 
Rectifier Tube 

• Built-in "S” Meter with Adjustment 
Control 

• Band Spread 80 to 10 Meters 

• Covers 455kc to 31 me 

• Variable BF0 and RF Gain Controls 

• Switchable AVC and Automatic Noise 
Limiter 


HE-10 
wired 
and tested 
79.95 
5.00 Down 


M-5 Please include shipping charges with order 

yl - JEf, .A. P X <3 165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. » OTHER LOCATIO NS 

NEW YORK, N. Y. NEWARK, N. J. BRONX, N. Y. I PARAMUS, N. J. I BOSTON, MASS. I PLAINFIELD, N. J. 

100 6th Avenue 24 Central Avenue 542 E. Fordham Rd. 182 Route 17 110 Federal Street 139 W. 2nd Street 




CUT OUT 
AND PASTE 
ON POST 



Lafayette Radio 

Dept. HAR-6 

Send me the FREE 324-Page 

\ 

P.O. Box 190 

Jamaica 31, N. Y. 

1961 Catalog No. 610 
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TAPETONE S NEW 
WTC-432. 

3 4 METER. 
LOW-NOISE. 
CRYSTAL 
MIXER 
CONVERTER 


This advanced design approach, seldom used by 
amateurs but widely used in commercial UHF receivers, 
achieves outstanding performance. It consists of a 
double-tuned cavity preselector, followed by a crystal 
mixer and low-noise IF preamplifier. 


SPECIFICATIONS: 

NOISE FIGURE: 6.0 DB 
GAIN: 20 DB 

IMAGE REJECTION: GREATER THAN 50 DB 
IF REJECTION: GREATER THAN 80 DB 
TUBE COMPLIMENT: 1N2IE, 6BC4. 6BC4. 

I2AT7. 6AK5 

STANDARD MODELS AVAILABLE: 

WTC-432 IF OUTPUT FREQUENCY 50-54 MC. 
WTC-432A IF OUTPUT FREQUENCY 51-55 MC. 
WTC-432N IF OUTPUT FREQUENCY 30.5-34.5 MC. 
WTC-432C IF OUTPUT FREQUENCY 28-32 MC. 

PRICE $119.50 (ANY MODEL) 
ALSO AVAILABLE: WTC-1296, PRICE $134.50 


TAPETONE INC 10 ARDLOCK PLACE 

IMrCILMNC, IINV.. WEB stER, MASS. 



MOBILE 

POWER 

SUPPLY 


MODEL 

A12/600/200 

NOW 

$ 59.50 


This 12V input dc to dc transistorized converter is 
conservatively rated for continuous output of 120 
watts at 600V or 300V, or any combination of 600 
and 300 volt loads totaling 120 watts. 

High efficiency, small size, and light weight, plus 
freedom from maintenance, conserve your battery 
and increase the enjoyment of mobile operation. 


ELECTRONICS DIVISION 

GLOBE INDUSTRIES, INC. 
525 MAIN STREET 
BELLEVILLE, NEW JERSEY 


(FREQUENCY METER from page 40) 

age is far above the 200-millivolt level. If thi 
seems a disadvantage, it can be overcome b 
putting an emitter-follower amplifier ahead o 
the limiter circuit as shown in Fig'. 5. Thi 
amplifier was omitted in the prototype be- 



Fig. 5—This tiny preamplifier may be added fo 
the input of the frequency meter to increase 
the meter's ability to indicate frequency of 
voltage-only sources. The emitter-follower cir¬ 
cuit has an input impedance of nearly half a 
megohm, reducing loading effects, and pro¬ 
vides more than 10 db current gain, which will 
more than fully drive the frequency meter from 
any ordinary signal. Any small transistor-type 
interstage transformer may be used; its prime 
purpose is to keep all dc out of the frequency- 
meter input. 

cause it was felt unnecessary. 

That’s all there is to it—except justificatioi 
of the “Five-Dollar Frequency Meter” name 
Cost breakdown for a single-range unit is: 


2 2N107 Transistors .$1.80 

1 0-10 ma. meter. 2.06 

4 14-watt resistors .60 

1 200-volt capacitor.15 

Total .$4.61 


This is based on use of a moving-vane mete 
and no range-switching features. Use of 
d’Arsonoval movement and a range switch wl 
boost the cost a bit, but it will still be ver 
reasonable for such a versatile unit. Have fu 
with the freq meter, and happy homebrewin 

References 

Basic Theory 

Electronics Magazine, January, 1945. 

Electronic Measurements, p. 223, F. E. Terman and J. IV 
Pettit, McGraw-Hill Book Co., Inc.. New York, 195! 
Basic Electronic Test Instruments, pp. 200-203, Rufus 1 
Turner, Rinehart & Co., New York. 

Electronic and Radio Engineering, Fourth Edition, p] 
606 and 662, F. E. Terman, McGraw-Hill Book C 
Inc., New York, 1955. 

Transistor Manual, Fourth Edition, pp. 89-91, The Gei 
eral Electric Company, 1959. 

Construction Articles 

Radio and Television News. February, 1961, p. 54, Rufi 
P. Turner (AC operated instrument). 
Radio-Electronics, February, 1952, p. 25, H. O. Maxw 
(AC operated instrument). 

The C-D Capacitor, February, 1956 (Battery operate 

with tubes). 

CQ Magazine. January, 1958, p. 72 (Transistorized ii 
strument). 




















MM-2 Kit . . . (less IF adaptor). $119. 50 
Wired ... (less IF adaptor). $149. 50 

Plug-in IF adaptors (wired only). 

RM-50 (50 KC). RM-80 (60-80'KC). 
RM-455 (450-500 KC). . . ea. . . $12. 50 


THE MULTIPHASE MODEL MM-2 

RF ANALYZER 

• Monitors the RECEIVED and TRANSMITTED signals. 
Shows flat-topping, overmodulation, parasities. keyed 
wave shape etc. Silent electronic switching keyed by 
transmitted RF. 

• No tuning required. Broadband response flat 1 MC to 
55 MC at power levels of 5 watts to 5 KW. 

• New variable sweep control for transmit and receive. 

• RF attenuator controls height of pattern. Calibrated in 
3 DB steps. 

• Function selector for ENVELOPE, TRAPEZOID and 
BOW-TIE patterns on transmit. For SSB, DSB, AM 
and CW. 

• Built-in 1 KC audio oscillator, less than 0. 5% distortion. 
With 3” scope, is ideal for complete alignment of SSB 
exciters. 

• For use in series with 52-72 ohm coax lines. A short 
pickup antenna may be used with other systems. 

• Plug-in adaptors available to match 50 KC, 60 KC, 80 KC 
or 455 KC receiver IF systems. Only one simple 
connection to receiver. 

THERE IS NO SUBSTITUTE FOR A SCOPE IF YOU WANT 

THE CLEANEST, MOST PERFECTLY MODULATED 

SIGNAL YOUR TRANSMITTER CAN PROVIDE. THE MM-2 

IS BY FAR THE MOST DEPENDABLE and EASIEST TO 

USE. SINCE IT WAS DESIGNED STRICTLY FOR THIS 

PURPOSE. 



OTHER FINE C.E. PRODUCTS 


Model 100V . .. .New 100 Watt Broad-Band Exciter-Transmitter .. 
Model 600L .... Broad-Band Linear Amplifier . 

* Model 20A .... Bandswitching SSB Exciter. 

* Model 10B .... Multiband SSB Exciter. 

* Model GC-1 ... Gated-Compression Amplifier . 

* Model B .Sideband Slicer with Q Multiplier . 


$795.00 
$495.00 
$299.50 
$193. 50 
$ 66. 50 
$104. 50 


THE 
SSB 
PIONEER 


* Also available in kit form 
AND MANY OTHERS ... WRITE FOR LITERATURE 


MULTIPHASE 


EQUIPMENT 


@e*t&uU SCectn<^Uc^. Inc. 

1247 W. Belmont Ave. Chicago 13, Mine 

A tubsidiary of Zenith Radio Corp. 


VPMRFR 196 


W rUo fn f ka a/^uoe+itorc 




























YOUR KIDS WILL idllJ 


(if they can get this Key- 
municator® away from you) 



This is a hand key, complete with a built-in 
transistorized CW oscillator, long life battery 
(also built-in) and an earphone. Great for 
learning the code . . . will transmit over wires 
for miles to friends . . . or can be used 
on VHF bands for sending ICW. Comes 
mounted on a 9” x 12" base with the Morse 
code printed on it and a supply of message 
blanks. Ready to use. Any number may be 
connected together. 

. . . at your distributor . . . $9.95 

DOW-KEY COMPANY 

Thief River Falls, Minnesota 


Veto!. .coming in November 

CLIMASTER 

MERCURY 


CLIMASTER 

ZEUS 

Three years of development and field testing 
were required to produce ihese worthy successors 
to the Climaster 62TI0. 

Note some of the advantages you get with these 
new units: 


• Dual Band Coverage ... 6 and 2 meters 

• Self Contained STABLE VFO 

• Compact, Modular Construction 

• Automatic Modulation Control 

• High Level Modulation 

• High Efficiency Tank Circuits 

• Ease and Convenience of Operation 

CLIMASTER MERCURY . 200 Watts AM Carrier Output 

CLIMASTER ZEUS ... 90 Watts AM Carrier Output 



LABORATORIES 

DIVISION OF CLEGG, INC. 


Rt. 53, Mt. Tabor, New Jersey . OAkwood 7-6800 


(MODULATION from page 25) 

by means of varying coupling to the final— 
so that its trace just touches the 0 lines, the 
minimum voltage trace will be directly propor¬ 
tional to modulation percentage which can then 
be read directly from the overlay. 

When you use this gadget, you’ll find that 
your “modulation level” on CW will read 33.3 
percent instead of 0. However, the pattern will 
not reach to the 0 line at any time on CW 
unless you readjust the coupling to the final. 
The additional voltage necessary to raise the 
pattern from 33 3 percent to 0 percent at the 
high side on voice comes from the modulator 
—it’s the “talk power” of your sidebands. 

You may also be sure, the first time you use 
this, that something’s wrong with the overlay. 
There’s a great possibility that you’ll read less 
than 70 percent modulation. 

Dont’ cuss the gadget. The facts are sad but 
true; a majority of ham transmitters presently 
on the air produce only about 70 percent modu¬ 
lation level in practice. In many cases, at¬ 
tempting to exceed this level by means of ad¬ 
vancing the audio-gain control results in dis¬ 
tortion and splatter. 

But that’s no fault of the measuring overlay. 
The place to correct that problem is inside the 
transmitter. The cures for modulation troubles 
would fill an article in themselves, and every 
transmitter poses a different situation. 

However, once you know that you have a 
problem, you’re halfway toward solving it. 
Have fun with the overlay, and here’s hoping 
you increase your talk power with it. B0 

(TOROID COILS from page 37) 

with the insulators is recommended to avoid 
damage to the coil, core and insulators. 

The remaining problem associated with the 
use of ferrite toroid cores is the general lack 
of availability through normal distributor out¬ 
lets. While the references cited give sources for 
certain specified cores, variety is limited and 
prices, for these special items, are high. It is 
the writers personal conviction that the alert 
manufacturer who makes available, in distribu¬ 
tor channels, a line of a dozen or so reasonably 
priced, general purpose toroid cores will make 
a killing. Cores made of low, medium and high 
frequency ceramic and supplied in three or 
four physical sizes should meet most experi¬ 
mental requirements. If this article assists in 
making these core materials more readily 
available, it will more than have served its 
purpose. 

The radio amateur has been responsible for 
many state of the art advances in the dual 
fields of communications-electronics and this 
new area offers fertile ground for experimenta¬ 
tion. Try working with toroid rf inductors. In¬ 
creased knowledge and skill will be yours, since 
the surface is barely scratched in amateur and 
commercial application of this new component 
family. 73 



(WABBIT EARS from page -41) 

some rf into the feed line as far as pattern 
is concerned. First we find that the usual fig¬ 
ure eight pattern that we get from the 
standard center fed dipole has been modified 
considerably. The eight figure has lost weight 
and grown in height, which means we are bi¬ 
directional and showing gain on the two sides 
at right angles to the plane of the antenna. 
We are also down in radiated energy off the 
ends of the elements. We are making good 
progress toward our objective. 

We now come to the last, but far from the 
least, point of interest. With the elements 
at an angle of 45 degrees from the vertical, 
we find that the antenna will respond to both 
vertically and horizontally polarized wave 
fronts. This is a very nice thing to have at 
any frequency and at higher frequencies much 
desired. There are great gobs of “Hairy Old 
Theories” regarding how waves turn and roll 
after leaving the antenna system, but anyone 
who has used a ground plane antenna will con¬ 
firm the fact that there are times when they 
can take all comers, and other times when the 
Horizontal boys take over. 

The simplest form of this type of system has 
been used for about one year at the writer’s 
location. The antenna is cut for 14.100 mega¬ 
cycles and fed with RG8/U cable. The ele¬ 
ments are made of sections from tank whip 
antennas, which are 3 foot lengths and screw 
together. Each section is also tapered progres¬ 
sively. The base of the 90 degree angle where 
the feed line attaches, is 25' above ground. The 
unit is rotated by a TV type rotator. The ef¬ 
fective height of the antenna, using the center 
of one element as reference, is approximately 
32' above gx-ound. 

Using 800 watts input the i-esults have been 
most gratifying. The DX signals have been 
increased in intensity to a point where arm¬ 
chair copy is standard practice. The reports 
from all contacts show a marked improvement 
in transmitted signal over the ground plane 
and two-element beams previously used. 

The “Dual Polarity Personality” gives sub¬ 
stantial evidence of longer staying power dur¬ 
ing conditions of change in fading periods. 
Also the “fade” on this system is much less 
than on other types of antennas which have 
fixed polarity. This was tested by switching 
rapidly from horizontal to vertical polariza¬ 
tion as compared to the “V” configuration. 

The possibilities of applying this principle 
to multi-element beams is obvious and plans in 
the near future are to construct a three-ele¬ 
ment parasitic beam with the angled elements, 
to gather full data. Again the test will be con¬ 
ducted on scaled down models at UHF fre¬ 
quencies before moving to full size 14 mega¬ 
cycle elements. 

In closing gentlemen, try one, and you too 
can have the largest pair of “Wabbit Ears” in 
your area. 73 


THE NEW ^ LA-400-C 
800 WATTS PEP SSB 
LINEAR AMPLIFIER 



NOW 800 WATTS PEP 
FOR ONLY *164.95 
THE "BEST BUY" YET 


NEW modern styling! NEW high efficiency 3 element 
band-switching pi net. Puts more power into any 
antenna or load from 50-70 ohms. For SSB, DSB, Linear 
AM, PM, CW and FSK. All bands 80-10 meters. May be 
driven to 800 WATTS PEP SSB with popular 100 watt 
SSB exciters. Uses four modified 1625's in grounded 
grid. On customers order, will be furnished with 837's. 
(note: 1625's and 837's are not directly interchangeable, 
since sockets are different.) Typical P&H Low Z untuned 
input. TVI suppressed. Parasitic Free. Meter reads grid 
drive, plate current, RF amps output. Heavy duty power 
supply using 816's. NEW modernistic grey cabinet 
measures approx. 9" x 15" x lOVi". Panel is recessed. 
WANT TO SAVE MONEY? BUY IT IN KIT FORM. It's a 
breeze to assemble and wire. BEFORE YOU BUY—SEE 
THE NEW LA-400-C AT YOUR DEALERS. 


LA-400-C Kit complete with tubes.$164.95 

LA-400-C Wired and Tested.$219.95 








Air Force MARS 
Eastern Technical Net 

Sundays from 2-4 pm: 3295, 7540, 

15,715 ke. 

Nov. 6— Trip report: Impressions of the Tech 
nological Status of Electronics Pro¬ 
duction in the U.S.S.R. 

Nov. 13— Trip report: Impressions of an Ameri¬ 
can Engineer-Visitor to the U.S.S.R. 

Nov. 20 —Electromagnetic Compatibility. 

Nov. 27— Appl itafions of Ultrasonics. 

Dec. 4 —Principles of Guidance and Naviga¬ 
tion. and Inertial Devices. 


Decoding the Address Label 

In addition to your name and address on 
your label you will find the usual hieroglyphics. 
Our system is deucedly simple since we didn't 
have anyone with enough experience to work 
out a complicated one. The first two numbers 
tell us when you first subscribed . . . 80: eighth 
month of I960. The last two tell us which is 
the last issue to send ... 92: September 1962. 
To get away from the nuisance of using extra 
numbers we use an N for November, and 
guess what for December. 























(10 METER CONVERTER from page II) 

e transistors provisions can be made for 
ounting small transistor sockets. ELCO 3301 
ckets are ideal transistor sockets for circuit 
iards. The sockets make it easy for experi- 
nting with various transistors. 

The coils should be wound and ready for 
ounting next. Coil data is found under Cir- 
iit Drawing, Fig. 1. LI, L2 and L3 are wound 
i %" diameter ceramic coil forms which are 
on slug tuned. L4 is a vari-loopstick with 
e secondary scramble wound over the pri- 
ary. The coil taps are made by twisting a 
" of coil wire at the appropriate place for 
e tap. The twist is then stripped by holding 
e twist in a match flame and finishing with 
le steel wool or emery paper. After stripping 
e twist can then be solder tinned. 

The coils and transistor sockets can now be 
ounted on the circuit board. Following Fig. 3 
e resistors and capacitors may be mounted 
d soldered in their proper place. Care should 
used when soldering on the circuit board, 
lly hold the heated iron on long enough to 
ike a good soldering connection and use only 
3-ood rosin core solder. Capacitors C7, C8 and 
» are soldered directly across coils LI, L2 
d L3. After all components have been 
rnnted and soldered check the circuit board 
rough with Circuit Drawing Fig. 1 to elimi- 
te any possible mistakes. The X-sistor Con- 
rter is now completed and ready for final 
justments. The converter may be covered 
th any type of a box. The author used a 
x 4" x 2" Bud aluminum chassis with J1 
d J2 fastened closest to the input and out- 
t. 


Adjustment and Operation 

Before operating the converter use a grid-dip 
iter to tune the local oscillator to approxi- 
itely 28 me. This check is made with the 
iverter switch off and by adjusting L3 for 
; dip. Adjust Ll and L2 for approximately 
me. Additional accuracy may be obtained 
■ checking the oscillator if another receiver 
led to 28 me is used. If this method is used, 
■n the converter switch on and adjust L3 
til a beat note is heard cn the receiver. 

It is necessary to use a length of shielded 
lie between the converter and the auto re- 
ver. After making' this connection and turn- 
' the receiver and converter on you should 
,rt to hear signals. Final peaking is best 
le by tuning in a signal and adjusting Ll 
1 L2 for greatest speaker output. When 
ng a 28 me crystal, signals at 28.5 me will 
pear at 500 kc and 29.5 me signals appear at 
)0 kc on the broadcast band dial. After the 
al adjustments are made the converter may 
mounted at any convenient place on the 
to dash and you will enjoy many hours of 
:ening on the 10 meter amateur band. 73 



GET THE MOST 
OUT OF 

YOUR HAM STATION 


SHORTWAVE PROPAGATION by Stanley Leinivoll 
(Radio Frequency & Propagation Mgr.—Radio Free 
Europe)., Of special interest to those concerned with 
radiocommunications.Thisreview in QST(May 1960) 
sums up the book’s vital interest to all amateurs: 

“. . . written at just the right level for the amateur 

interested in ionospheric propagation . 

There is . .. background material—necessary for an 
understanding of the subject—on the ionosphere, on 
radio waves, on sunspots and the sunspot cycle,‘all 
treated in language that is easy to follow. The sec¬ 
tion on ionosphere measurements introduces the 
ideas that are important to the detailed understand¬ 
ing of ionospheric propagation, leading to the use 
of ionospheric charts and predictions for the deter¬ 
mination of maximum usable frequencies and opti¬ 
mum working frequencies. The calculation proce¬ 
dure for distances shorter than the maximum one- 
hop, generally neglected in amateur literature, is 
also included. 

Of special interest to QST readers are chapters on 
amateur contributions to knowledge of wave propa¬ 
gation and a forecast—advanced with admitted cau¬ 
tion!—of probable amateur-band conditions during 
the coming sunspot cycle. Throughout the book the 
reader is introduced to various interesting aspects 
of propagation: one-way skip, for example, scat¬ 
ter, meteors, auroral effects — all the things that 
hams continually encounter in everyday operation. 
It would be hard to find a question about propaga¬ 
tion in the 3-30 Me. region — at least the type of 
question that an amateur would ask—that isn’t cov¬ 
ered somewhere in this book, even if only (of neces¬ 
sity) by the statement that the .answer hasn’t yet 
been discovered.” #231, $3.90. 
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RIDER GLOBAL TIME CONVERSION SIMPLIFIER by 

Lt. Col. John G. Daiger (Ret’d). What time is it in 
Oslo? In New Delhi? In San Francisco? In Rio de 
Janeiro? No matter where you are located you can 
tell at a glance what time it is anywhere in the 
world with the greatest of ease. It lists small towns 
and large cities around the world: large cities and 
small towns in the United States. It is color-keyed 
to tell you immediately the correct day. Corrects for 
areas that have Daylight Savings Time. Has con¬ 
version tables for those who use 24-hour calculated 
system. Ideal for communications personnel, air¬ 
lines. banks,and travellers. Colorful chart and map 
and makes it usable to anyone. #238, $1. 


HOW TO USE GRID-DIP OSCILLATORS by Rufus 
F. Turner K6A1. The first book ever devoted en¬ 
tirely to grid-dip oscillators tells you how to con¬ 
struct and use this very versatile instrument with 
best possible results.lt is applicable to all kinds of 
radio receivers and transmitters, also to television 
receivers. The grid-dip oscillator is a troubleshoot¬ 
ing device —an adjusting device —a frequency meas¬ 
uring device —applicable to circuits and components 
in circuits — to antennas: also a signal source of 
variable frequency. #245, $2.50. 



GET YOUR COMMERCIAL 
TICKET EASIER WITH ... 

Kaufman’s 

RADIO OPERATOR'S LICENSE 
Q AND A MANUAL 

Now available 6th edition 
up to the minute 
The BEST book for FCC 
License Preparation 
Covers elements 1 thru 8. 

The only book with complete 
discussion of answers to every 
technical question in the FCC Study Guide. 

Makes it very easy to answer multiple choice 
questions. #130, cloth, $7.10 

Available at your electronics parts distributor, or order direct 


JOHN F. RIDER PUBLISHER INC. 

116 West 14th Street, New York 11, N. Y. 


6th EDITION 



add city & state taxes. 

All prices subject to revision. 
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Instructions for using 
Radio Bookshop: 

1) Read list of books and mark those you 

must have. 

2) Check off the same numbers on the or¬ 
der blank. 

3) Total up the bill and enclose a check, 
money order or cash. 

4) Put the whole works in an envelope, 
address and mail. 

5) Don't forget the stamp. 

6) Or your return address. 

1— ELECTRONICS & RADIO ENGINEERING-Terman. One 

of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $14.50 

2- ELECTRICAL ENGINEERING HANDBOOK—Mcl I wain. 
Formulas, tables, circuits. A real handbook. 1618 pages. 

$10.00 

5—ANTENNAS—Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $11.50 

10-1, LIBERTINE-Shepherd (K20RS). Racy 35tf book, a 
best-seller. Specially priced for you at . . . 506 

20- RTTY HANDBOOK-Kretzman (W2JTP). A-Z of ham 

Teletype. Very popular book, low supply. $3.00 

21- VHF HANDBOOK-Johnson (W6QKI). Types of VHF 

propagation, VHF circuitry, component limitations, an¬ 
tenna design and construction, test equipment. Very 
thorough book and one that should be in every VHF 
shack. $2.95 

22- BEAM ANTENNA HANDBOOK-Orr (W6SAI). Basics, 
theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham 
stations need a beam of some sort . . . here is the 
only source of basic info to help you decide what beam 
to build or buy, how to install it, how to tune it. $2.70 

23- NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license, build a station and get on the air. 

$2.85 

24- BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 

How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 

28-TELEVISION INTERFERENCE-Rand (W1DBM). This is 
the authoritative book on the subject of getting TVI out 
of your rigs and the neighbors sets. $1.75 

32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 
pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 
40-RADIO HANDBOOK, 15th EDITION—Orr (W6SAI). 
This is far and away the best amateur radio handbook 
ever printed. Over 800 pages. $7.50 

45—CURTA COMPUTER. The world's smallest computer. 
Send for detailed information. Makes the slide rule look 
sick. Like a big Monroe computer only hand size. 

$125.00 

47-PRACTICAL ELECTRONICS - Hertzberg (W2DJJ). 
Almost solid with pictures. Touches lightly on many 


aspects of electronics: ham radio, TV, transistor radios, 
hi-fi, microwaves, trouble-shooting, Novice station, an¬ 
tennas, test equipment, etc. $2.50 

48— BASIC ELECTRONICS-Covers subject completely. 
Written for use with RCA Institute training course. $9.25 

49— ELECTRONIC COMMUNICATION-Shrader. Huge book 

aimed at giving all information necessary for FCC 
commercial and amateur licenses. $13.00 


50—MICROMINIATURIZATION—This is the standard text 
on the subject. Don't see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 

52- HOW TO READ SCHEMATIC DIAGRAMS-Marks. 

Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual circuits and carries 
through complete equipments. $3.50 

53- BASIC ELECTRONIC TEST PROCEDURES-Turner. This 

book covers just about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, transistors, photocels, distortion, tubes, 
power . . . etc. $8.00 

54- HAM RADIO HANDBOOK-Hertzberg (W2DJJ). This 

is a lavishly illustrated book to interest people in the 
hobby of ham radio. Tells how to get your ticket, select 
a receiver and transmitter, learn the code. Pictures and 
info on just about every commercial piece of ham 
equipment. Better than a catalog. $2.50 

55- TRANSISTOR CIRCUIT HANDBOOK—Simple, easy to 

understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 

56 - RADIO TELEPHONE LICENSE MANUAL - Smith 
(W6BCX). Brand new question and answer study guide 
for FCC commercial licenses. $5.00 

57- QUAD ANTENNAS-Orr (W6SAI). Theory, design, 

construction and operation of cubical quads. Build-it 
yourself info. Feed systems, tuning. $2.85 

58- ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI). 

General coverage, mobile and directional antennas for 
27 me. band. Build & tune 'em. $1.00 


69- S-9 SIGNALS—Orr (W6SAI). A manual of practical, 

detailed data covering design and construction of highly 
efficient, inexpensive antennas for the amateur bands 
that you can build yourself. $1.00 

70- CITIZENS RADIO CALL BOOK-Lists all calls issued 

until January 1960, plus lots of CB info. $3.95 

71- CITIZENS RADIO CALL BOOK SUPPLEMENT-Calls 

from January 1960 until July 1960. $3.95 

72- ABC's OF HAM RADIO-Pyle (W70E). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License. 112 pages. $1.50 

73- 101 WAYS TO USE YOUR HAM TEST EQUIPMENT— 

Middleton. Grid-dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise generators, and 
reflected power meters are covered. Tells how to chase 
trouble out of ham gear. 168 pages. $2.50 

74- HANDBOOK OF ELECTRONIC TABLES 8. FORMULAS- 

Formulas & laws, constants, standards, symbols and 
codes. Math tables, misc. data. $2.95 

75- BUILD-A-WARD QSL ALBUM—Mount your prize QSL's 

in this album. Room for 100 cards in each album plus 
labels for just about all possible operating awards. A 
fine way to show off your cards. $1.95 

76- MODERN OSCILLOSCOPES & THEIR USES-Ruiter. 

Second edition. Shows what a 'scope is, what it does 
and how to use it for radio, TV, transmitters, etc. 346 
pages. « $6.50 

77- BASIC ELECTRICAL MEASUREMENTS-Stout. Second 
edition. Covers aids to computation, measurement of 
resistance, galvanometers, shunts, standard cells, poten¬ 
tiometers, alternating current bridges, mutual inductance 
measurements, bridge accessories, instrument trans¬ 
formers, magnetic measurements . . . and lots more. 

$11.65 
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78- INTRODUCTION TO ELECTRICAL CIRCUITS-Jackson. 

Deals with exactly what electronics and electrical en¬ 
gineering technicians need to know. Complete coverage 
of electrical circuit theory, from beginning level. De¬ 
velops concepts of current, voltage, resistance, work, and 
power. Shows how to expand basic concepts to solve 
elaborate direct and alternating current networks used 
in modern electrical and electronic circuitry. $11.65 

79- TRANSISTOR PROJECTS-Skip the theory and start 

having fun. Radios: self powered, shirt pocket, regen¬ 
erative, carrier-power, headphone. Instruments and ac¬ 
cessories: sine-square wave generator, preamps for 
VTVM's, gain checker, shortwave calibrator, phase 
shifter, substitution box. Plus remote transistor ear, elec¬ 
tronic compass, simple oscillator, lamp control, multi¬ 
impedance amplifier, electronic counter, portable power 
supply . . . etc. $2.90 

80- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. I (second edition). This book gives circuit dia¬ 
grams, photos of most equipment, and rather good and 
complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 

SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 

1068A/1161A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $2.50 

81- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
power and to include 10 meters. Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $2.50 

82- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 

RM9/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 

23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $2.50 

83- THE SURPLUS HANDBOOK, VOLUME 1-Receivers and 
Transmitters. This book consists entirely of circuit dia¬ 
grams of surplus equipment and photos of the gear. 


One of the first things you really have to have to 

even start considering a conversion of surplus equip¬ 
ment is a good circuit diagram. This book has the 

following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342, 
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 

-659, -669, -683, -728, -745, -764, -799, -794, BC-923, 
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231, 
CRC-7, DAK-3, GF-11, Mark II, MN-26, RAK-5, RAL-5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 

Color Code, JAN/VT tube index. $3.00 

84- SURPLUS SCHEMATIC HANDBOOK-This, too, is a 

book of schematics . . . and just a hint of conversion 
strategy here and there. Contains: APA38, APN1, APR1, 
APR2, APS13, ARB, ARC1, ARC3, ARC4, ARC5, 
ARC5VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, ASB7, 
AS81GR, ATK, BCAR231, AC189, BC-191, 221, 312, 342, 
314, 344, 348, 375, 438, 474A, 603, 610, 611, 620, 640, 
645, 652, 653, 654, 659, 683, 684, 728, 733, 745, 779, 
794, 906, 969, 1000, 1004, 1023, 1206, 1335, BN, BP, C3, 
F3, CRC7, CRO-208, CRT3, DAE, GF-11, G09, GRR5, 
1122, 1177, 1208, JT350A, LM, MD7, MN26, PRC6, PRS3, 
R174, RAK, RAL, RAO, RAS, RAX, RBH, RBL, RBM, RBS, 
RC56, RC57, DC, DR, RDZ, SCR-274, 284, 288, 300, 506, 
522, 578, 585, 593, 608, 610, 624, 628, SPR-1, SPR2, 
TBS99, TEW, TBY, TCK, TCS, TG34, TS34AP, TS251UP, 
VRC-8-9-10, VVX-1. $2.50 

85— SO YOU WANT TO BE A HAM-Hertzberg (W2DJJ). 

Second edition. Good introduction to the hobby. Has 
photos and brief descriptions of almost every commer¬ 
cially available transmitter and receiver, plus acces¬ 
sories. Lavishly illustrated and readable. $2.95 

R170—BASIC ELECTRONICS-Rider. Five volume set of 
really illustrated books. (1) Power supplies. (2) Ampli¬ 
fiers. (3) Oscillators. (4) Transmitters. (5) Receivers. Soft 
covers. $10.00 

R199—GETTING STARTED IN AMATEUR RADIO-Berens 
(W2PIK). Fundamentals for getting Novice License. $2.40 

R221—BUILDING THE AMATEUR RADIO STATION—Berens 
(W2PIK). Sequel to above. Everything you need to know 
to build your first ham station. $2.95 

R235—RADIO CONTROL FOR MODEL BUILDERS-Winter. 
One of the best and newest books available on RC. $4.25 

R245-HOW TO USE GRID-DIP OSCILLATORS-Turner 
(K6AI). Construction & uses, an important book. $2.50 

SNS8—SOUND-N-SIGHT CODE COURSE. Three 10“ LP 
records and instructions for Novice code, 0-8 wpm. $9.50 

SNS20—SOUND-N-SIGHT CODE COURSE 20 WPM. Ad¬ 
vanced course from 9-20 wpm, three 10" LP's. $8.95 

SNS28—SOUND-N-SIGHT CODE COURSE COMPLETE. All 
six LP records. 0-20 wpm and full instructions. $15.95 
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Model 
M-100 

New 

Self-Contained 
Universal 
Series Gate 
A.M. Modulator 

JOIN NOW THE CIRCLE OF 
ENTHUSIASTIC OWNERS!!! 

EASILY ADAPTABLE TO MOST COMMERCIAL CW 
TRANSMITTERS. AN IDEAL MODULATOR FOR THE 
HOMEBREW TRANSMITTER 

• Modulates any beam tetrode or pentode 
amplifier up to I KW 

• Extremely economical and efficient method 
of modulation 

• No sacrifice in CW power capacity 

• Amazingly small: only 6" x 7/2 " x S^/ 2 " 

• Two years complete guarantee 

Find out for yourself why the M-100 is your best 
ham investment per dollar: 

ORDER TODAY .... $39.95 Net 

EFFECTIVE Jan. 1, 1961 . $49.95 Net 

10 DAYS TRIAL, MONEY BACK GUARANTEE 

Write- for complete technical information . 

Send check or money order to: 

ELECTROTONE LABORATORIES 

2501 North Ashland Avenue • Chicago 14, Illinois 



Receivers, Transmitters, Microphones, 
Meters, Headsets, Amplifiers, Gen¬ 
erators, Test Equipment, Telephone Equip¬ 
ment. Motors, Dynamotors, Power Supplies, 
Antennas, Cable, Transformers, Inverters, 
Etc.-Etc. 

Address Dept. 73 


Fair Radio Sales 

2133 ELiDA RD. 

Box 1105 • LIMA, OHIO 


the Only Complete Line of 

V. H. F. ANTENNAS 

3/ 4 _ 11/ 4 _ 2 - 6 METERS 


BEAMS 

QUADS 

MOBILE HALOS 


• DUAL STACKS 

• COLINEAR ARRAYS 


See your distributor or write for Free Catalog 


CUSHCRAFT 


621 HAYWARD ST. 
MANCHESTER, N. H. 
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Next Month 

We've got a lot more construction articles 
lined up for December. Probably the one that 

will have the most fellows rushing to the work¬ 
shop is the RF Sniffer, which you can put 

together very easily and use a lot. The VHF 

boys will get the build-its when they see the 
job ZLIAAX did on a Low Noise Two Meter 
Converter. This is the most modern and up to 
date design yet. K5JKX presents one of the 
first articles we’ve seen on How To Transistorize 
vour tube circuits. And while we're transistor¬ 
izing, we have a brand new circuit . . . the first 
time anywhere ... a 220 me Transistorized 
Crystal Controlled Converter. Then we have 
the world's Simplest Phone Patch, an interesting 
Station Control Unit, a Multivibrator VOX 
circuit, a Dynamic Demonstrator for SSB, a 
feature article on squelch circuits, and a raft 
of other articles. 
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Send Cash 

or check made out to: 73 Magazine 


You've seen two issues by now (unless you read from the back of the 
magazine) and you should see that we really are going to bring you top 
notch articles every month, and lots of 'em. We can do even better if 
you'll give us a helping hand. When you're on the air tell the fellows about 
73 and some of the articles in here. Tell your club members. Get a writeup 
on 73 into your club bulletin. Bludgeon your close friends into subscribing. 
If they like to build then they've got to subscribe. Let's get some of the 
fun into your hobby. 


73 Subscription: $3.00 one year; $5 two years; $7 three years. DX: Add §1.00 per year. 

Send to: 73 Magazine, 1379 East 15th St., Brooklyn 30, N. Y. 
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big ALLIED clearance sale 

of reconditioned equipment... 






f ». 

• * 


biggest trading in our history brings you top values like these... 

ALL WITH 90-DAY NEW EQUIPMENT WARRANTY! 


Barker& Williamson 

5100 Transmitter.$219.00 

51SB Sideband Generator... 139.00 
Central Electronics 

20-A Sideband Exciter. 164.50 

600-L Linear Amplifier. 279.00 

10-B Sideband Exciter. 99.00 

10-A Sideband Exciter. 79.00 

GC-1 Gated Amplifier. 29.00 

Collins 

32 VI Transmitter. 225.00 

32 V2 Transmitter. 249.00 

32 V3 Transmitter. 329.00 

KWM-1 with AC Supply. 625.00 

Elmac 

AF-67 Transmitter. 109.00 

A-54H Transmitter. 65.00 

PSR-6 Power Supply. 15.00 

PSA-500 Power Supply. 29.95 

1050 Power Supply. 29.00 

Globe 

680 A Transmitter. 89.00 

Chief 90 Transmitter. 39.50 

Champ 300 Transmitter. 275.00 

Scout 65 A Transmitter. 65.00 

Gonset 

G-66 Receiver. 135.00 

G-66 Power Supply. 17.50 

Communicator III 6 meters ... 189.00 
Communicator II 2 meters. . . 149.00 

6 Meter Linear Amplifier. 79.95 

2 Meter Linear Amplifier. 79.95 


Hallicrafters 

S-38 E Receiver.$ 42.50 

S-40 Receiver. 54.00 

S-40 B Receiver. 79.00 

S-53 A Receiver. 49.00 

SX-71 Receiver. 149.00 

S-76 Receiver. 89.00 

SX-99 Receiver. 114.00 

SX-101 MK III Receiver. 259.00 

S-104 Receiver. 69.95 

S-107 Receiver. 74.50 

HT-30 Transmitter. 249.00 

HT-31 Amplifier. 249.00 

HT-32 Transmitter. 429.00 

HT-32 A Transmitter. 479.00 

HT-33 Linear Amplifier. 385.00 

HT-33 A Linear Amplifier ., 569.00 

Hammarlund 

HQ-110C Receiver. 189.00 

HQ-140X Receiver. 169.00 

HQ-170C Receiver. 269.00 

Heath 

DX-35 Transmitter. 48.00 

DX-40 Transmitter. 54.50 

DX-100 Transmitter. 159.00 

VF-1 V.F.0. 15.00 

QF-1 "Q" Multiplier. 6.95 

Harvey-Wells 

R-9A Receiver. 79.00 

T-90 Transmitter. 79.00 

TBS-50D Transmitter W/VFO 59.50 

APS-50 Power Supply. 15.00 

APS-90 Power Supply. 39.00 


Johnson 

Pacemaker Exciter.$289.00 

Thunderbolt Linear Amp.... 425.00 
Viking II Transmitter. 159.00 

Knight 

R-100 Receivers. 89.00 

T-50 Transmitters. 29.95 

Morrow 

MB-565 Transmitter. 179.00 

MBR-5 Receiver. 139.00 

MB-560 A Transmitter. 125.00 

Falcon Receiver W/BC Band . 139.00 

National 

SW-54 Receiver. 34.50 

NC-60 Receiver. 42.50 

NC-66 Receiver. 59.00 

NC-88 Receiver. 79.00 

NC-173 Receiver. 119.00 

NC-183 D Receiver. 229.00 

HRO-60 Receiver. 329.00 

NC-303 Receiver. 329.00 

RME 

4350 A Receiver. 159.00 

VHF-126 Converter. 189.00 

DB-22 A Preselector. 29.95 

T ecraft 

6 Meter Converter. 19.00 

2 Meter Converter W/Supply. 39.00 

PTR-2 Power Supply. 27.95 

PS-1 Power Supply. 15.00 


EASIEST TERMS: Available on all 
orders over $20; only $2 down up 
to$50;$5 down from$51-200; only 
$10 down from $201 up. Up to 24 
months to pay. Fast handling—no 
red tape. 


1 5-DAY FREE TRIAL: Try any of 
this equipment under your own 
conditions; if in 15 days you're not 
completely satisfied, return It for 
full refund, less only transporta¬ 
tion costs. 


90-DAY WARRANTY: Allied Re- • 

conditioned equipment is covered * 

by the same 90-day warranty s 

against defects in material or • 

workmanship which covers brand- • 

new equipment. ® 


SELECTYOUR NEW GEAR 
from our complete 444- 
page value-packed cata¬ 
log. If you haven’t a copy, 
write for it today. 



IMPORTANT: Some items above are one of a kind...all items 
are subject to prior sale... send deposit to hold any item. 

For reconditioned or new equipment, write to Jim Sommerville, W9WHB, c/o Allied, or stop in and 
meetJoe Huffman, W9BHD; Joe Gizzi, W9HLA, Burt Fischel, W9V0B; Jack Schneider, W8CZE. 


ALU ED RADIO 

100 N. Western Ave., Dept. 150-L 
Chicago 80, III. 


























































































In many respects. Crystals are like a great deal. In the long run the 

"diamonds." You can buy them money you put in a crystal is not 

from six-bits up. It may be difficult important... because even quality 

to tell quality from a distance, but PRs cost little. When you buy a PR 

measured under close-up of per- from your jobber you can get the 

formance. accuracy and stability exact frequency you want (integral 

. . . quality stands out. After all. kilocycle) within amateur bands, 

your frequency control is the heart at no extra cost. You can be where 

of your transmitter. When you trust you want to be . . . not within 5. 

your frequency to PR you know 10 or 15 KC., but JUST WHERE 

where you are ... today, tomorrow YOU WANT TO BE! That means 

and years from now. This is worth a lot. 

40 and 80 Meters, PR Type Z-2....$2.95 Citizens Band, Type Z-9R.$2.95 



EXPORT SALES: Royal National Corporation. 250 VV. 57th Street. New York 19. N. Y.. U. S. A. 









with built-in PRODUCT DETECTOR 



This newest and finest precision double conversion amateur receiver with 6 meter coverage, brings you 
an ease of sideband tuning previously available only in the most expensive equipment. The NC-270 
features an exclusive “Ferrite Filter” for instant upper-lower SSB selection and a degree of selectivity 
to conquer even the toughest AM and CW signal conditions. The solid steel panel, ceramic coil 
forms, double-spaced tuning gang, and full ventilation cabinet combine to give mechanical and 
thermal stability that will surprise even the most critical operator. Even the color of the NC-270 is 
outstandingly different. National's new duo-tone “Cosmic Blue.” Write for detailed specifications. 

Only $24.99 down* 

Suggested cash price: S249.95. NTS-3 Matching Speaker. $19.95 (slightly higher west of 
the Rockies and outside the U.S.A.). ’Most National distributors offer budget terms 
and trade-in allowances. 

NATIONAL RADIO COMPANY, INC 

A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO.. INC. MELROSE 76, MASS. 

Export: AD AURIEMA, INC., 85 Broad St., New York, N. Y. 

Canada: CANADIAN MARCONI CO., 830 Bayview Ave., Toronto 17, Ont. 



And National Radio*s pat¬ 
ented “Flip Foot** makes 
operating the .VC-270 so easy. 




IONS SUBJECT TO CM*wet WtTKCUT WOTiCE 
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MOBILETTE 61, International’s new improved all transistor, crystal con¬ 
trolled converter provides a "quick and easy” way to convert your car 
radio for short wave reception. MOBILETTE 61, units cover a specific 
band of frequencies providing a broad tuning range. Mobilette units are 
miniature size and quickly interchangeable. 

Check these all New features . . . New and improved circuit for increased 
gain . . . New internal jumper for positive and negative grounds . . . 
New RF amplifier, mixer/oscillator . . . New separate input for broadcast 
and short wave antennas . . . Mounting bracket for under dash installation. 

MOBILETTE 61, is available in a wide choice of frequencies covering 
the Amateur bands 75 through 6 meters. Citizens band, Civil Air Patrol 
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low band frequencies, WWV time and frequency standards. Any frequency 
in the range 2 MC to 50 MC available on special order,* 

Designed for 12 VDC, 

MOBILETTE 61 will op¬ 
erate on 6 VDC at reduced 
output. Power connector 
plugs into cigarette lighter 
socket. 

See the MOBILETTE 61 
at Your Dealer Today. 


Mobilette 61 

units cover these short wave frequencies. 

Catalog No. 

Frequency 

630 - no 

6 meters (Amateur) 50-51 MC 

630 - 111 

10 meters (Amateur) 28.5-29.5 MC 

630- 112 

11 meters (Citizens) 26.9-27.3 MC 

630- 113 

15 meters (Amateur) 21-21.6 MC 

630- 114 

20 meters (Amateur) 14-14.4 MC 


15 MC (WWV) 

630- 115 

40 meters (Amateur) 7 - 7.4 MC 

630- 116 

75 meters (Amateur) 3.8-4 MC 

630 - 117 

10 MC (WWV) 

630 - 118 

CAP (Low Band) 

630- 119 

Special Frequencies 2 MC-50 MC 


Complete, ready to plug in and operate .... only $22.95 

* Special f requencies 2 MC -50 MC _ only $25.95 





Highly sensitive, selec¬ 
tive SUPERHET (not re¬ 
generative) receiver with 
5 V 2 dual function tubes 
and RF stage. Continuous 
tuning over all 23 bands. 
Exclusive Super-Hush 8 ) 
noise limiter. AVC. 3"x5" 
PM speaker. Detachable 
ceramic mike. 5 Watt 
xtal-controlled transmit¬ 
ter. Variable "pi" net¬ 
work matches most popu¬ 
lar antennas. 12-position 
Posi-Lock® mounting 
bracket. 7 tubes and 1 
xtal (extra xtals avail¬ 
able). Covers up to 20 
miles. License available 
to any citizen over 18 — 
no exams or special 
skills required; applica¬ 
tion form supplied free. 
Antennas optional. 

Additional crystals $3.95 
each. 


#760: 
117 VAC 


.«><*«* 


Wired 

589.95 
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Most EICO distributors 
offer budget terms. 


! rom • . a completely new 

CITIZENS BANDr 
TRANSCEIVER \ FC 


*EIC0 premounts , prewires , pretunes , and seals the ENTIRE 
transmitter oscillator circuit to conform with FCC regulations 
(Section 19.71 subdivision d). EICO thus gives you the trans¬ 
ceiver in kit form that you can build and put on the air without 
the supervision of a Commercial Radio-Telephone Licensee! 


#761: 117 VAC & 6 VDC 
#762: 117 VAC & 12 VDC Wired 

mtg. bracket (Pat. Pend.) $99.95 


NEW! 60-WATT CW 
TRANSMITTER #723 
Kit $49.95 Wired $79.95 

Ideal for novice or advanced ham 
needing low-power, stand-by rig. 
60W CW, 50W external plate mod¬ 
ulation. 80 through 10 meters. 


COLOR & MONO 0C-5MC LAB & 
TV 5 OSCILLOSCOPE #460 
Kit $79.95 Wired $129.50 

5 PUSH-PULL OSCILLOSCOPE 
#425 Kit $44.95 Wired $79.95 
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^ 90-WATT CW TRANSMITTER* 

a npii/ ▼ n nr hi/ 

#720 Kit $79.95 Wired $119.95 
*U. S. Pat. No. D-184,776 

rS a # l» "Top ouality” — ELECTRONIC 
H * KITS GUIDE. Ideal for veteran or 

V MB* _ _ • novice. 90W CW, 65W external 

* 9 ——Plate modulation. 80 through 10 

meters. 

V~ PEAK-T0-PEAK 

If : - VTVM #232 8>*UNI-PR0BE® 

1“ -•*- Kit $29.95 Wired $49.95 

I ■.•qXW *U. S. Pat. No. 2,790,051 

1 /yt VACUUM TUBE VOLTMETER #221 

Kit $25.95 Wired $39.95 

HIGH-LEVEL UNIVERSAL 

dam* r Vfcaa modulator-driver #730 

Klt $49.95 Wired $79.95 

IT BlfPIH! V- Delivers 50W undistorted audio. 

v* 1 , 1 Iff 1 Modulates transmitters having 

Y aw "css_» PF inputs up to 100W. Unique 

’ * over-modulation indicator. Cover 

E-5 $4.50. 

RF SIGNAL GENERATOR #324 

I m ■ (150kc-435mc) 

Kit $26.95 Wired $39.95 

1 - A # tv-fm SWEEP GENERATOR 

#* & MARKER #368 

- J Kit $69.95 Wired $119.95 

GRID DIP METER #710 

X Kit $29.95 Wired $49.95 

: • ,1 ~ » Includes complete set of coils 

« TrS/ f° r full band coverage. Continu- 

ous coverage 400 kc to 250 me. 
500 ua meter. 

DYNAMIC CONDUCTANCE TUBE 
* & TRANSISTOR TESTER #666 

. umm... . Kit $69.95 Wired $109.95 

; * liiwiwSif, TUBE TESTER #625 

f Kit 534 95 wired $49.95 



33-00 Northern Blvd., 
Long Island City 1, N. ^ 


EICO, 33-00 N, Blvd., L.I.C. 1, N.Y. 

Show me how to save 50% on 72 Name. 

models of top-quality: □ Ham 
Gear n Test Instruments □ Hi- Address. 

Fi □ Send free Short Course for 

Novice License. Send free cata- City. Zone.State.g I 

log and name of neighborhood g ■ 

EICO distributor.Send 36-page Stereo - Hi-Fi Guidebook: 25; enclosed for postage & handling « | 
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. . . de W2NSD 


P LEASE forgive me for being still somewhat 
mesmerized with the sudden existence of 73 
and with the myriad of problems that have 
attended the birth. Maybe in a month or so I 
will come out of my cocoon and have something 
significant to say. Maybe, but probably not. 

Either a lot of people skipped over the list 
of the “policies” of 73 which were printed in 
the first two issues, or else they have to have 
things spelled out in words of fewer syllables. 
For instance I’m asked frequently when we’re 
going to have a VHF column. Putting on an 
obviously condescending look and speaking 
with biting sarcasm I refer them to Policy #5 
and explain that in the second issue we had, 
for the VHF men, the “Four Band Crystal 
Converter,” the “FM VFO Exciter,” an article 
on noise clipping, “Hard Facts about Echo,” 
“Improving the Performance of the Communi¬ 
cator III,” the “VHF Tri-Mode Receiver” and 
“Finding True North.” If we had had a VHF 
column we would also have had to have a DX 
column, a Sideband column, a YL column, a 
Novice column, a Technician column, , transis¬ 
tor column, ad nauseum, and we wouldn’t have 
had room for anything else, much less seven 
feature articles of interest to VHF’ers. 

Further, if we use 
space for operating 
news of interest to 
only a small group we 
are robbing everyone 
else. Consider too that 
it takes about two 
months at least for 
such news to get into 
a monthly magazine 
like this and by this 
time everything is 
just a matter of rec¬ 
ord. If we don’t run 
a VHF column we 
then encourage those 
fellows who are inter¬ 
ested in reading oper¬ 
ating news to sub¬ 
scribe to the VHF 
Amateur for $3 a 
year and get the VHF 
news in extreme de¬ 
tail and get it consid¬ 
erably faster than they ever could through us. 
We’ll still be specializing in the construction 
articles and things like that. 

This same thing goes for the DX enthusiast. 
Why run a DX column in a monthly magazine 
when the news you get is much too old to help 
anyone. If you subscribe to the DX Bulletin 


at $5 a year you get a weekly detailed bulletin 
which lists just about every DX station on the 
air and tells you where and when to look for 
’em and where to send the QSL. You can read 
about DXpeditions in time to wox-k ’em instead 
of finding out about which ones you missed 
two months later. 

Likewise the classified ads. As long as Ham 
Swap is around doing a better service cheaper 
and faster than we could do we are doing them 
harm and our readers a dis-service to compete 
with them. At $1 a year you can afford to have 
it come and not even read it just on the chance 
that you will eventually want something. Then, 
when you do, you can pull out the paper and 
find it quickly. It comes out every two weeks 
which is a real good deal both for the seller 
and buyer. I’ve sent for things in classified 
columns only to find that they were sold over 
a month ago, before the ad ever appeared. 

Conventions 

Probably the biggest event locally in the 
hammisphere was the Hudson Amateur Radio 
Council Convention which was held at the 
Statler-Hilton Hotel. Multitudes of hams 
poured over some 34 exhibits by manufacturers 

and distributors. Two 
unusual events mark¬ 
ed this Convention: 
the opening tape was 
cut by moonbounce 
signal (a photo of 
the apparatus in¬ 
volved appeared on 
page 6 of our Novem¬ 
ber issue . .. unfortu¬ 
nately we left off that 
all important credit 
line to Leonard Victor 
W2DHN, who snap¬ 
ped the Picture . . . 
sorry LV, but you at¬ 
tached a subscription 
to your accompanying 
letter and our efficient 
subscription depart¬ 
ment confiscated it) 
and Jean Shepherd 
K20RS was the Mas¬ 
ter of Ceremonies. 
Too bad if you missed it this year. Jean was 
hilarious. 

Another high spot was the illustrated talk 
on the western end of the Great Moonbounce 
Record by Bill Orr W6SAI. You also missed 
the mighty persuasive sales pitch I made to 
every one who ventured near the 73 booth. 


More Worth r 

The survey results published last g 
fg month were so interesting that it seemed g 
B only fair to run the survey again this H 

H month. I must admit that I was some- M 

M what shaken to find myself trying to jj§ 
g compare poor little 73 with two 184 page § 
M contemporaries, one selling for 50c and §§ 
§f one for $1.00! But, Never Say Die and ■ 
p let the chips fall where they may, etc. jj 
B Here are the results of the fearless sur- §§ 
: vey of actual pages devoted to technical 
II or construction articles in November f§ 

I 1960 - 1 

H 73 Magazine 38 pages g 

Brand X 33 pages g 

Brand Y 35 pages 







• Edison Award trophy 
and $500 check are pre¬ 
sented to the 1959 recip¬ 
ient Walter Ernier, Sr., 
W8AEU—by L. Berkley 
Davis, General Electric 
vice-president. Ermer (at 
left) took the initiative 
in organizing Cleveland’s 
big, well-equipped Ama¬ 
teur Radio Emergency 
Corps. The ceremony 
highlighted a banquet at 
Washington, D.C., which 
was attended by members 
of the Government and 
Armed Forces, the elec¬ 
tronic communications 
industry, and the press. 


JAN. 2 DEADLINE FOR EDISON AWARD NOMINATIONS 


TVT 


iNominating letters for the 1960 Edison 
Radio Amateur Award must be postmarked 
not later than January 2, 1961. 

Please remember that the judges will 
consider only candidates whose names are 
submitted in writing by you and others. 
There is no other source for Edison Award 
nominations. 

Therefore, between now and January 2, 
canvass in your mind the activities of 
amateurs you know, in order to make sure 
no deserving OM or YL fails to be repre¬ 
sented. If you uncover such a candidate, by 
all means send in his name promptly. 

For help with your nominating letter, and 
for rules of the Award, see the October issues 
of QST and CQ. or write to Edison Award 
Committee, General Electric Co., Electronic 

»' • • • n i _ I'.. 


HERE ARE TYPICAL ACTIVITIES 
THAT CAN QUALIFY FOR THE AWARD: 

® Emergency communications work in a disaster, 
such as a flood, hurricane, tornado, or explosion. 

@ Helping amateurs and others with their special¬ 
ized problems, through professional knowledge 
and experience. 

© Community service in organizing mobile and 
fixed communications to promote the success of 
fund drives and other public events. 

© Helping disabled or physically handicapped 
persons. 

® Relaying messages from remote points for the 
benefit of isolated servicemen and civilians. 

9 Designing and constructing radio equipment for 
use by persons in remote parts of the world, 
who do not have access to regular commercial 
communication channels. 

f§| Civil-defense organization work; weather re¬ 
porting; radio assistance to state or local traffic 
and police authorities; cooperation in forest-fire 
prevention and control. 

^ Teaching basic electronics to young people. 

GENERAL® ELECTRIC 





Feedback 


Shopping List 


There has been a little note in each issue of 
73 asking you to drop me a card listing the 
articles that you found most interesting. The 
votes are still coming in for issue #1, but we 
have to call a halt somewhere. The results of 
this first poll are very interesting. Jim Kyle 
K5JKX/6 gets a check for 50% extra with 
the most votes for his Audio Booster article. 
Almost tied with this one was the Bantam 
Converters article. Close behind and tied for 
third place were our technical article on Modu¬ 
lation and the Capacity Meter. 

Every article in the issue received at least 
one vote for first place and none lagged seri¬ 
ously in the voting. 

We’re getting even more votes on the second 
issue, but I suspect I’ll have to run a short 
list somewhere for you to cut out and mail 
in before we get really solid results. A postage 
paid card would be nice, but not at these sub¬ 
scription rates. 

Please take the time to congx-atulate an 
author that has pleased you by dropping me a 
card with a vote for his article. I would prefer 
that you list the five most interesting articles 
in the order of your interest, but I’m not 
picky. 

Advertisers 

Several of the larger advertisers are still 
obviously missing from our pages. When you 
have occasion to write them on other business 
you might mention this oversight to them. Ap¬ 
parently some of you have already been pluck¬ 
ing their coatsleeves for one of the largest 
mentioned that they had received a couple such 
letters. Unfortunately they pointed out that 
the company had no intention of advertising 
in 73 in the foreseeable future. We need all 
the advertisers we can get . . . but this is up 
to you. I would like to print a lot more pages 
of articles each month, but I can’t run more 
than tw r o pages of articles for every page of 
advertising without economic disaster over¬ 
taking me. If you’d just written to a few more 
of the November advertisers we’d have been 
able to run 80 pages in this issue! 


If your family is anything like mine they 
start hounding you along about this time for 
a list of things you’d like for Christmas. It is 
wise to prepare one, for Christmas can turn 
into a day of horror if you find yourself open¬ 
ing box after box of sox and neckties. 

With one eye on the pocketbook (limit $20) 
and the other scanning magazine ads and cata¬ 
log promises, a list of goodies has been pre¬ 
pared which should be welcomed by any ham. 
I’ve tried to list things which we all would 
like to have and which don’t call for any 
knowledge of the part of the buyer as to what 
bands you operate or what equipment you may 
be using. A couple of these ideas are ostensibly 
for the junior op, but I suspect that he may 
have trouble getting you away from ’em long 
enough to break ’em. 



A. The Key-municator, manufactured by 
Dow Key, costs $9.95 and is available from 
almost any good parts distributor. This con¬ 
sists of a hand key with a transistorized audio 
oscillator built right into the base. A head¬ 
phone comes with it for copying. The key is 
mounted on a board which has the Morse code 
on it. This is one of the best deals I’ve seen 
yet to get the jr. op interested in CW. When you 
can get it away from him you can feed the 
tone into your vhf rig for ICW sending. Any 
number of these gadgets can be hooked 



“? T SUE ORDER YOUR CALLB00KS NOW! 

United States Section listing all K & W calls (over 225,000). 
10,840 newly licensed radio amateurs added since the previous issue. 

Single copy $5.00 postpaid (add 25£ per copy outside U.S.A.) 
Foreign Section listing radio amateurs throughout the world (out¬ 
side the 50 United States)—Fall-Winter I960 issue. 

Single copy $3.00 postpaid (add 25^ per copy outside U.S.A.) 

On sale at your favorite radio parts distributor, or direct from the 

publisher. 

RADIO AMATEUR CALLBOOK, Inc. 

4844 Fullerton Avenue, Chicago 39, Illinois, Dept. ST-2 












For TOP-MAN-ON- 

THE-FREQUENCY results... 

Install a Telrex antenna... dollar for 
dollar better in every way! Antenna 
systems from $6.95 to $12,000.00 


Send for (or, at your distributor), PL 77 Techni¬ 
cal Specifications and Performance Bulletin de¬ 
scribing 106 Antennas from % through 80 meters 
including ‘‘BALUN”—FED ROTATABLE DIPOLES, 
MONO, DUO, TRI, 4-BAND AND “SPIRALRAY” 
ANTENNAS, ROTATOR/INDICATOR SYSTEMS, 
TOWERS, BROAD-BAND “BALUNS," ACCES¬ 
SORIES AND “N ICE-TO-HAVE-AROUND-YOU R- 
SHACK” INFO. 


Communication and TV Antennas 


ANTENNAS 


SINCE 

1921 


rex 


LABORATORIES 


ASBURY PARK 40, NEW JERSEY, U.S.A. 


'telrex 

with a “MATERIAL” difference! 


together for code classes or sending from one 
house to another. 

B. Another doohinky that the kids will get 
a big kick out of is this ten circuit transistor 
kit. This can be assembled in a few minutes 
and then, by means of changing the plug-in 
wires in the printed circuit board, you can 
make the circuit into a two stage AM radio, a 
light operated relay, a wireless broadcaster, a 
code practice oscillator, an electronic switch, 
a two stage audio amplifier, a body-capacity 
burglar alarm, a voice operated relay, or an 
electronic flasher. A card fits into the center 
of the board showing where to make the con¬ 
nections for each circuit. Costs $15.75 from 
Allied Radio. Better order quickly and give 
the U.S. Mails time to deliver before Cringle is 
due. 

C. This 15" wall clock by Scientific Indus¬ 
tries costs $19.80 (just under our $20 wire) 
and has a 24 hour illuminated dial. This is 
fabulous for any shack. I seriously doubt if 
there is a ham alive who wouldn’t be delighted 
to have one of these given to him. This is the 
kind of gadget that you seldom buy for your¬ 
self, but really appreciate getting from some¬ 
one else. 

D. Nut Drivers by Xcelite. The set of seven 
fit all common radio nuts from %" to and 
have long hollow handles so the nuts can be 
screwed on even when there are bolts sticking 
out. No ham shack is complete without a set 
of these. They’re available at most parts dis¬ 
tributors for $7.47. 

E. ‘‘ON THE AIR” sign which lights up 
when the rig is turned on. This unit is just 
like the ones used by commercial radio sta¬ 
tions, only it costs but a fraction of the price: 
$6.95 from Stellar Electronics. Besides being 
flashy (pun intended), this sign also puts visit¬ 


ing loudmouths on notice to button up. Comes 
in grey or black case. 

F. The Radio Handbook, latest edition, by 
Editors and Engineers. This is the best ham 
handbook ever printed and no hamshack should 
be without it. Cost is only $7.50 from Radio 
Bookshop or your local parts distributor. This 
edition was written by Bill Orr W6SAI, so you 
know it’s got to be good. There are dozens of 
interesting construction projects in it plus 
just about everything else you could ask for in 
a ham handbook. 

G. Felt call letters that can be ironed on 
your jacket. Great for field day, picnics, ham- 
fests, club meetings, or just plain bragging. 
Washable, I understand. They cost 20c per 
letter or number from K9TVA Enterprises in 
the 3" size and 10c each for the 1" size. 

H. 100 kc Crystal Callibrator kit by Heath. 
This $14.95 kit comes complete with battery 
and transistor. It provides marker frequencies 
every 100 kc from 100 kc to 54 me. Every ham 
shack must have some sort of frequency 
standard and this one certainly is the least 
expensive you’re going to find for a while. This 
is model HD-20 and is available from Heath 
or from any Heath distributor. 

I. Not available. 

Manufacturers Please Note 

When an amateur gets the bug to buy some¬ 
thing the next step normally is for him to 
drag out the back issues of his ham magazines 
and look through them to try to find some in¬ 
formation. Wouldn’t it be clever if all manu¬ 
facturers ran at least one ad on each of their 
current products during each three or four 

(Continued on page 53) 
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A 

Transistorized 

Crystal 

Controlled 

Converter 


. . . for the 220 me (1-V4 meter) Amateur Band 


J. Specialny W3HIX 
Philco Corpora+ion/Lansdale Division 


This report describes a I */| meter converter for the 220-225 me amateur band. It employs 
five Philco MADT VHF transistors and operates at a supply voltage of 12 volts. A communica¬ 
tions receiver capable of tuning the 10 to 15 me frequency range can be used as the if 
system. 


T he unit employs five transistors, all oper¬ 
ating: in common emitter configuration. 
Transistor TR1, operating as a neutralized rf 
amplifier, is coupled to the mixer through a 
double tuned circuit. This method of interstage 
coupling is preferred because of its ability to 
reject signals outside the rf bandpass and to 
minimize feed through at the if fi’equency. The 
antenna is coupled to the amplifier through a 
tap on the input coil LI. Shunt capacitor Cl 
tunes the input circuit to the proper frequency. 
A series matching capacitor C2 applies the in¬ 
coming signal to the low impedance base which 
typically is about 60 ohms. Neutralization is 
provided for by a capacitor network consisting 
of C3 and C6. Neutralization provides an in¬ 
crease in rf power gain of approximately 3 
db as well as good circuit stability, although 
the amplifier would be quite stable if neutrali¬ 
zation was not used. 

The rf amplifier output circuit is tuned by in¬ 
ductor L2 and capacitors C4 and C5. A manual 
rf gain control is incorporated to reduce the 
gain on strong signals. The method used here is 
termed “forward gain control” and is noted 
for its excellent overload characteristics. The 
term “forward” is derived from the fact that 
the collector current is increased to reduce the 
stage gain rather than decreasing the collector 


current as is done in the reverse method. A 
resistor R5 is inserted in series with output 
circuit and the negative terminal of the power 
supply. As the current increases by adjust¬ 
ment of gain control potentiometer R3 the vol¬ 
tage available between the collector and emit¬ 
ter of the rf stage decreases causing the gain 
to drop. This drop in power gain is nearly 
linear as the collector to emitter voltage is 
varied from eight volts to one half a volt. 
The MADT is the only VHF transistor suited 
for this type of gain control. Resistor R4 pro¬ 
vides emitter stabilization and resistors Rl, 
R2 and R3 determine the biasing level. The 
value of collector current varies from 2.5 to 
6 ma depending on the setting of R3. The nor¬ 
mal operating value is 2.5 ma for maximum 
gain. A stand by receiver switch is incorpo¬ 
rated in the emitter lead. 

Mixer 

The output of the rf amp is coupled to the 
mixer transistor TR2 (Philco T1833) by loose¬ 
ly coupling mixer coil L3 to amplifier coil L2 
(see coil data for details). Capacitor C7 tunes 
coil L3 and the value of capacitor C8 is se¬ 
lected to match the input resistance of the 
mixer. The local oscillator power is injected 






into the emitter terminals by returning the 
bypass capacitor C13 to ground through a 
tap on coil L8. An if frequency of 10-15 me 
was selected. Coil L4 and capacitor C9 tune 
the collector output to this frequency range 
and the output is coupled to the load through 
coil L5 which is wound over the cold end of 
coil L4. The 3 db if response of the converter 
is about 3 me. Since most of the activity is 
centered around 221 me, the if response was 
peaked to 11 me. The rf response at the mixer 


base is quite fiat from 219.5 to 225.5 me. 

Emitter resistor R8 provides dc stabilization 
and resistors R6 and R7 determine the oper¬ 
ating point. 

Harmonic Generator 

This section provides at least 180 millivolts 
rms of injection voltage to the emitter termi¬ 
nal of the mixer TR2 (Philco T1833). The 
local oscillator frequency is on the low side 


PARTS LIST 


COIL DATA 


Cl=0.05 to 5.0 mmfd Pis¬ 
ton Capacitor 

C2=l.5-7.0 mmfd Ceramic 
Trimmer. (A fixed capac¬ 
itor of about 2.5 mmfd 
can be substituted.) 
C3=2.2 mmfd Ceramic 
C4=4.7 mmfd Ceramic 
C5=0.5-8.0 mmfd Piston 
Capacitor 
C6=50 mmfd 
C7=0.5-8.0 mmfd Piston 
Capacitor 
C8=100 mmfd 
C9=3 mmfd 

C=10—1.0-18 mmfd Piston 
Capacitor 

Cll=1.0-18 mmfd Piston 
Capacitor 

C12=0.5-5.0 mmfd Piston 
Capacitor 

C13=0.01 mfd Ceramic 75V 
C14=0.0015 mfd Ceramic 
stand of! type. 

C15=0.01 mfd Ceramic 
75V 


C16=470 mmfd Ceramic 
C17=68 mmfd Ceramic 
C18=68 mmfd Ceramic 
C19=0.0015 mfd Ceramic 
stand off type. 

C20=2.0 mmfd Mica 
C21=5.0 mmfd Ceramic 
Rl=8200 ohms l/2w 
R2=2700 ohms l/2w 
R3=10,000 ohms Potentio¬ 
meter 

Rl=470 ohms l/2w 
R5=820 ohms l/2w 
R(.=15 K l/2w 
R7=4.7 K l/2w 
R8=1.5 K l/2w 
R9=8.2 K l/2w 
R10—3.3 K l/2w 
R11—1.5 K l/2w 
R12=39 K 1/2 w 
R13=4.7 K l/2w 
R14=470 ohms l/2w 
R15=39 K l/2w 
R10=4.7 K l/2w 
R17=470 ohms l/2w 


LI—6 turns #20 tinned copper wire yj" l.d. V/' winding 
antenna tap 1 turn from ground end. 

L2—S% turns #26 tinned copper JV' l.d. Vi" winding 
length. 

L3—4 ! /> turns #24 tinned copper Ld. w winding 
length. 

L2 and L3 form a double tuned circuit. Air wound in 
the same direction; spacing between coils as noted 
above. 

L4—72T #34 Nyclad copper wire close wound. W.L. 
about on %" ceramic form (Cambion type PLS-5 
2C4L) powdered iron slug. 

L5—15 turns #34 Nyclad copper wire close wound over 
ground end of L4. 

L6—9 turns of #3003 Minductor (B & W) or air dux 
#416T. 

L7—3 turns of #3003 Miniductor (B & W) or air dux 
#416T. 

L8—5 turns #18 tinned copper wire VV l.d. W.L. = Vi" 
tapped about Vi turn from end. 
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and the output frequency is 210 me. This high 
frequency output is obtained through the use 
of two stages of frequency doubling and a one 
stage overtone oscillator operating on a fre¬ 
quency of 52.5 me. 

Transistor TR3 (Philco T1859 or T1695) 
is used in the crystal controlled oscillator cir¬ 
cuit. Coil L6 and capacitor CIO are tuned to 
52.5 me, the overtone frequency of the crystal. 
The oscillator output drives TR4 (Philco 
T1859 or T1695) through coupling capacitor 
C20. The output is tuned to a frequency of 
105 me by coil L7 and capacitor Cll. The 
105 me output from frequency doubler TR4 
is used to drive another frequency doubler 
TR5 (Philco T1859 or T1695) through coup¬ 
ling capacitor C21. The output frequency of 
TR5 is tuned to 210 me by coil L8 and capaci¬ 
tor C12. 

Emitter resistors Rll, R14 and R17 provide 
the necessary dc stabilization and biasing re¬ 
sistors R9, RIO, R12, R13, R15 and R16 deter¬ 
mine the biasing current of their respective 
stages. 

The actual collector current flowing in tran¬ 
sistors TR4 and TR5 is influenced to some 
extent by the level of rf exitation from the 
oscillator TR3 since a combination of fixed and 
self biasing is employed in these stages. 


Operation 

The individual collector and total currents 
are tabulated below: 

Total 1C 
with divider 

TRI TR2 TR3 TR4 TR5 current 

2.5 ma 1.8 ma 2.0 ma 2.0 ma 2.0 ma 14 ma 

The sweep generator method of alignment is 
suggested in tuning up the converter. However, 
the unit can be tuned up fairly well by peak¬ 
ing it up on a carrier from the transmitter 
or an rf signal generator. 

If a variable capacitor is used for C2, al¬ 
ternately adjusting Cl and C2 for maximum 
output should peak the input properly. The 
point of best noise figure should coincide very 
nearly to the point of maximum power gain. 
The noise figure should be in the vicinity of 

5.5 to 6.5 db. 

The overall power gain is about 22.0 db. An 
additional 1.5 to 2.0 db can be realized by in¬ 
serting a series tuned 11-12 me trap between 
the mixer base and ground because the input 
circuit does not completely short the 12 me in¬ 
put admittance of the mixer. It was felt that 
the additional tuning procedure involved did 
not warrant the addition of the trap. 73 
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Jim Kyle, 

1851 Stanford 
Santa Susana, Calif. 


E very now and then there’s a need to know 
if any rf is present in a circuit. Frequency 
isn’t so important—the question is simply. “Is 
there rf here?” 

Your grid-dipper can frequently answer this, 
if used in the wavemeter mode, but occasion¬ 
ally it’s not sensitive enough—particularly if 
you’re working with a receiver oscillator where 
power is measured in microwatts. 

Here’s an rf Sniffer which will indicate the 
slightest trace of rf in a circuit. In addition to 
checking receiver oscillators, it’s a perfect 
gadget to ensure perfect neutralization of a 
transmitter final. 

Designed by W5JCB along classic lines, the 
Sniffer is built around a microammeter. While 
most 0-50 ma meters still bear price tags in 
the $15 region, an import stocked by Arrow 
Sales Inc., North Hollywood, Calif., and listed 
as their catalog number 606PM1, sells for 
only $5.95. 

Using this meter, the total cost of the Snif¬ 
fer should be less than $(5.75 complete—the 
only other parts are a 1N34A diode and a .001 
mfd capacitor. 

Connect the components as shown in the 
schematic and photograph. Use long-nosed 
pliers as a heat sink between the diode and 
the solder joint when wiring, to prevent diode 
damage. Note that the pickup loop of 14 gauge 
wire is insulated with a strip of spaghetti. 

That’s all there is to construction of the 
Sniffer. Here are some of its uses: 

Amplifier Neutralization—Couple the Sniffer 
to the antenna terminal with a temporary 
two-turn link around the pickup loop. Remove 
plate and screen voltage from the final ampli¬ 
fier. Apply drive. Adjust neutralization for 
minimum indication on the Sniffer—but don’t 
expect to be able to get it down to zero. 


Oscillator Checking—Place the pickup loop 
near the oscillator coil. If the oscillator’s work¬ 
ing, the Sniffer will indicate rf. Touching 
either the grid or plate lead (use an insulated 
tool for this test, not your fingers) should re¬ 
duce the Sniffer’s indication. 

Receiver Troubleshooting—Check the oscil¬ 
lator as described above. If it’s okay, next 
check the mixer plate coil by placing the Snif¬ 
fer pickup loop near it. If you get an indica¬ 
tion here, move to the first if stage and place 
the pickup loop near the plate pin of the tube 
socket. Proceed through the receiver until you 
lose the indication. The trouble is somewhere 
between the last indication and the point at 
which it disappeared. 

Field Strength Meter—Couple a short an¬ 
tenna to the pickup loop by two turns of wire 
around the loop. Field strength will be in¬ 
dicated in a comparative manner by the meter. 
It cannot be calibrated, but proves useful in 
tuning mobile or beam antennas, etc. 

SWR Measurement—(Parallel lines only). 
Move the Sniffer long the line. Mark maximum 
reading and minimum reading over a half¬ 
wavelength. Divide minimum into maximum. 
The quotient is, roughly, your VSWR. This 
method is by no means exact, but will indi¬ 
cate whether the line is under or over a 2:1 
SWR. ' 1 

UHF Frequency Measurement — Set up 
Lecher wires. Couple the rf Sniffer lightly to 
the tank circuit instead of using a flashlight 
bulb. Use Lecher wires in normal fashion, read¬ 
ing Sniffer indications for maximum and mini¬ 
mum. This is much more exact than the nor¬ 
mal methods. 

Improvised Grid-Dipper—If you have a sig¬ 
nal generator available, it can be used with 
the rf Sniffer to serve as a “grid-dip” meter 
to locate resonance for any tank circuit. 
Couple both the generator and the Sniffer 
lightly to the unknown tank. Vary generator 
frequency. A sharp rise in Sniffer indication 
indicates the resonance point. 0101 


Mount capacitor and diode on back of meter 
v'ith shortest possible leads. Attach pickuo looo 
directly to neoative meter terminal; it’s stiff 
enough to do without other mechanical support. 


r+T- 
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PICKUP LOOP 
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Balanced 

Modulator 

Dynamic 

Demonstrator 

E. H. Sommerfield W2UQB 
818 Wallace Street 
Endicott, New York 


T here comes a time in every “ham's” life 
when he is called upon to impart to others 
his knowledge and experience on a given sub¬ 
ject. This occurred to the writer recently when 
he was approached by “Doc” 1 W2JVZ, of the 
Greene Amateur Radio Society of Greene, New 
York, and invited to deliver a lecture on Bal¬ 
anced Modulators. Now one just does not get 
up before a group and point out a balanced 
modulator configuration and ask the listeners 
to accept the facts of carrier cancellation and 
sideband generation, neither does one go into a 
long series of vacuum tube equations. Its the 
correct mathematical procedure, but it’s also 
a great cure for insomnia! No! The sensible 
approach is to analyze, via vectors, CW, AM, 
DSB and SSB, in that order, and demonstrate 
these forms of modulation on a dynamic dem¬ 
onstrator. This is the procedure the writer fol¬ 
lowed. After the talk the audience was invited 
to “twiddle knobs.” As a result, an enjoyable 
and enlightening evening ensued. 

The state-of-the-art of balanced modulators 
was examined to determine which circuit con¬ 
figuration would lend itself conveniently to the 
demonstration of all four of the aforemen¬ 
tioned modes of modulation. It might be noted 
that CW is considered, by definition, a mode of 
modulation. The W2UNJ exciter was selected 
as a model for the following reasons: 

1. Each tube, or generator, could be ap¬ 
plied to the tank circuit, or rf sum¬ 
ming network, independently, without 
upsetting the other generators. 

2. All terminals, input, output, and mod¬ 
ulation were isolated from each other 


AM SIDCIANO: 
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•Dr. Centerwall—W2JVZ 

(*Note that since the screens of the carrier 
tubes are operated at ground, very little RF 
output is obtained: therefore, under AM con¬ 
ditions very low modulation is applied.) 

Fig. I. 
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preventing interaction between the 
different frequencies used. 

3. Because of 1 & 2, audio frequencies 
could be used for both carrier and 
modulating signals. This permitted 
the use of long lead lengths necessary 
to physically mount controls and 
switches where the panel artwork 
directed. 

If rf frequencies were used for the carrier, 
oscillation would have no doubt resulted. A 
single frequency was used for modulation with 
special emphasis being made that a phase 
shifting network, commercially available, would 
hold the phase difference, for the standard 
audio frequency range of 30-3000 cycles. 

The circuit is shown in the attached photo. 
With the exception of the modulating phase 
shift networks, it is identical to the W2UNJ 
exciter described in many previous ARRL 
Handbooks. Although the overall circuit theory 
has been adequately covered in the previously 
mentioned handbooks, some circuit information 
was gained by noting the results obtained when 
the different generators were connected onto 
the tank circuit. 

Abnormal operation can be displayed in SSB 


by switching Si-S. (one at a time) to 0° and 
noting the increase in output ripple that oc¬ 
curs from the appearance of the unwanted 
sideband. 

Before each mode was presented, Figure 1 
displayed on large charts were referred to. to 
explain the theory. 

An effort was made, at the conclusion, to 
point out the advantages of both DSB and 
SSB as a modes of modulation insofar as over¬ 
all communications efficiency is concerned. 
Also, mention was made of the newer and more 
efficient balanced modulator configurations. 

Although crude perhaps in its pedagogical 
approach, the effectiveness of this method of 
lecturing can be attested to by the number of 
additional invitations received to repeat it. SSI 


Table I describes the conditions of the vari¬ 
ous generators for the different modes of 
modulation. 


Mode Vi 
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Capacity 

Meter 

. . . Second 

only 

in 

usefulness 

to 

the 

GDO 

BtaiS. 

Fig. I—Capacity measurement by the 
substitution method. 


Tom Lamb K8ERV 
1066 Larchwood Road 
Mansfield, Ohio 


M easuring variable or small unmarked 
capacitors is often a major problem. The 
Grid Dip Oscillator method is inconvenient and 
often more work than it is worth. The meter 
described will measure 0-40 mmfd and 0-900 
mmfd in two ranges, and will resolve one mmfd 
on the low range. 

The operation is shown in Fig. 1. A coil is 
tuned to resonate at one me by two capacities, 
Cl and CX. An oscillator excites the circuit 
at one me. and an rf voltmeter indicates reso¬ 
nance. Assume the circuit resonates with a 
total capacity of 50 mmfd. If there is no CX 
connected, then Cl must be 50 mmfd. to reso¬ 
nate. If an unknown capacity is now connected, 
Cl must be reduced exactly the amount of CX 
to bring the circuit back to resonance. If Cl 
is calibrated, the value of the unknown is in¬ 
dicated directly on the Cl dial. 

This process is called capacity measurement 
by substitution. The unknown substitutes for 
an equal amount of capacity in the calibrated 
variable. This method has several important 
features. First, and most important, the ac¬ 
curacy and long time stability depend only on 
the calibrated variable condenser. Drifts in the 
battery, oscillator, and inductances will not af¬ 
fect the instrument. Second, the meter is un¬ 
affected by the hum pickup that often plagues 
homemade bridges. Third, condensers that are 
lossy at radio frequencies can be detected. 
Fourth, it is easy to measure capacities at the 
end of a long, high-capacity cable. 

Fig. 2 shows the complete circuit. A simple 
transistor oscillator drives the tuned circuit 








L2C2 through a small coupling condenser. A 
diode voltmeter indicates circuit resonance by 
a maximum reading. The operating frequency 
in my case was 1450 kc, but is not critical so 
long as the L1C1 and L2C2 circuits resonate 
at the same frequencies with Cl and C2 at 
maximum capacity. I suggest that L2 be dup¬ 
licated and Ll be adjusted as described later. 
The leads to C3, SI, and the CX terminal 
should be short and spaced away from ground 
to reduce stray capacity in this part of the cir¬ 
cuit. 

Adjustment 

Turn SI to the “Hi-C” position and set Cl 
and C2 to maximum. Adjust the slug in Ll 
for a maximum meter reading. (If no read- 

Fig. 2. 


4.SV 



ing is obtained, either 
the oscillator is not 
operating or it is not 
tuning to the fre¬ 
quency of L2C2.) The 
meter reading should 
be sharp but smooth 
as Ll is tuned. If C3 
is too large, the meter 
will umjp, due to the 
two tuned circuits in¬ 
teracting. If C3 is too 
small, the meter indi¬ 
cation will be low. In 
my case the maximum 
reading was 20 pa. 

Now switch SI to “Lo-C” and reduce Cl to 
again peak the meter. The difference in the 
two Cl settings is due to stray capacity in the 
instrument. The meter is now ready for cali¬ 
bration. 

Calibration 

Turn SI to “Hi-C” and set C2 to very near 
its maximum capacity. Mark the C2 dial “0.” 
Peak the meter with Cl., which becomes the 


calibration or zero adjustment for the C2 dial. 
Now place known capacities across the CX 
terminals, and peak the meter with the C2 
dial. Mark the known values on the C2 dial. 
The maximum capacity that can be measured 
is the value of the maximum capacity of C2. 

Small capacities are substituted in the oscil¬ 
lator circuit which, because of its lower oper¬ 
ating capacity, gives a more spread out scale. 
Set C2 at its zero mark and switch SI to “Lo- 
C”. Peak the meter with Cl and mark the Cl 
dial “0”. Place small known capacities on the 
CX terminals and calibrate the Cl dial. The 
C2 dial now becomes the zero adjustment for 
the low capacity scale. The maximum capacity 
readable on the Cl dial will be less than 50 
mmfd because of stray capacities. 

Operation 

To operate the capacity meter, simply set 
the scale in use on zero and peak the meter 
with the other dial. Add the unknown capacity 
and re-peak the dial in use and read the un¬ 
known capacity. 

Capacities above the range of C2 may be 
measured by placing them in series with a 
known capacity of about 1000 mmfd and read¬ 
ing this combination. The unknown may then 
be calculated as shown in Fig. 3. If desired, a 
second scale could be calibrated on C2 for use 
with a particular series condenser. 

At resonance the total capacity tuning Ll 
and L2 do not change between the zero and 
measure adjustments. Therefore the meter 
readings should be exactly the same. A high Q 
(low loss) condenser will not affect the meter 

reading, but a low Q 
unit will decrease the 
reading. Generally, 
any condenser that 
affects the meter 
reading should not be 
used in a high Q or 
tuned cricuit. 

This meter has 
been in use for two 
years and is second 
only to the GDO in 
usefulness around the 
shack. 73 


Fig. 3—A large capacity can be measured by 
placing a known capacity in series and measur¬ 
ing the combination. 





Station 

Control 

System 

David L. Cabaniss, WITUW 
I I 3 George St. 

Bristol, Conn. 



T his article is not directed at the amateur 
who has everything! It is, however, di¬ 
rected at those who like to tinker, etc., and 
find out just what can be done with all that 
extra junk hanging around the shack. The off¬ 
spring of my junk box is shown in the photo¬ 
graph : a simple, cheap and easy way to con¬ 
vert your “push-to-talk” phone station into 
a “press-the-key-to-transmit” CW station, 
without the necessity of tearing apart all that 
gear that is operating so well at the moment.” 

All types of control systems have good and 
bad features. None of the systems described 
in the well known amateur publications de¬ 
picted the type of system that I was looking 
for, so I decided to build my own, using a com¬ 
bination of many ideas that are well known 
in amateur circles. Of course, one of the pre¬ 
requisites of the unit was that it had to be 
built entirely from the junk box. 

The entire Station Control Unit was built on 
the chassis of an old ac-dc set. The panel is 
bakelite, and the cabinet is made of wood. 

Referring to the circuit diagram it will be 
noted that the power supply is a standard % 
wave rectifier type, providing 115 v dc, iso¬ 
lated from the line. I happened to have an old 
isolation transformer but two filament trans- 
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formers back to back will work just as well. 
The keying relay used in this particular unit 
is the 28 v dc cathode keying relay stolen from 
an old ARC5 transmitter. The delay relay has 
a high impedance winding and has contacts 
for controlling the station equipment (any 
high impedance relay will operate satisfac¬ 
torily). With the components shown in sche¬ 
matic diagram the delay can be varied from 
.5 to 2.5 seconds. 

The circuit is simple enough so that a com¬ 
plete explanation is not required (see Qst June 
1959 —Page 27.) Basically, when the key is 
closed one set of contacts on the keying relay 
keys the transmitter (through the regular 
transmitter key jack). The other set of keying 
relay contacts connect 115 v dc to the delay 
circuit; the delay relay closes immediately, 
turning on the transmitter high voltage and 
putting the receiver in standby position, or 
performing other functions, depending upon 
where the delay relay contacts are connected. 
(In most applications, the delay relay contacts 
should be connected to the push-to-talk cir¬ 
cuit.) When the key is released, the keyed cir¬ 
cuit in the transmitter will open. However, 
the delay relay will not open immediately, due 
to the charge on the electrolytic connected 


across the coil of the delay relay. Thus all cir¬ 
cuits are kept in the transmit position. When 
the key is again pressed to start the next char¬ 
acter, the keying relay again closes, keying 
the transmitter circuit and replenishing the 
charge on the electrolytic capacitor across the 
delay relay coil. From this point on normal 
keying takes place. When keying is stopped 
(at the end of a transmission), the delay relay 
will stay energized until the electrolytic ca¬ 
pacitor discharges. The amount of time re¬ 
quired to discharge the capacitor will depend 
upon the setting of the Delay Control poten¬ 
tiometer (50K ohms). When the delay relay 
releases all station circuits will return to the 
“receive” position. 

To allow zerobeating a SPST toggle switch 
was inserted in the B plus line to the delay 
relay allowing the transmitter oscillator to be 
keyed with the receiver on. 

After the unit has been constructed and put 
into operation, any large arc appearing at the 
keying relay contacts should be suppressed by 
the addition of a .05 mfd capacitor across the 
contacts keying the delay circuit. 

The unit described in this article has been 
in operation for over a year now and has 
provided hours of enjoyable cw operation. 73 























































The. 

Multivibrator 

in 

Amateur 

Vox 

Circuitry 


Roy E. Pafenberg 

P. O. Box 844 

Fort Clayton, Canal Zone 


Pulse Circuits are Adapted to Provide Superior Performance in this 

Critical SSB Application. 


I P ANY single feature of Single Sideband op¬ 
eration has contributed most to the justly 
earned popularity of this spectrum saving 
mode of transmission, it is the talk-to-talk or 
VOX convenience incorporated in most such 
transmitters. Also, in the opinion of the writer, 
this is the area of greatest technical deficiency 
in many home built and commercial rigs. 

Most circuits for this application consist of 
a diode to rectify the control voltage and a 
simple dc amplifier to actuate the transmit-re- 

Fig. I A. Schmitt trigger relay circuit provides 
greatly improved operation. Note I: Insert re¬ 
sistance in series with RL, if required, to pro¬ 
vide a 10,000 ohm plate load. Note 2: Add R3 
for negative VOX, positive anti-VOX control. 
Adjust value downward to point where relay 
opens with no control input. 



ceive relay. An RC network is inserted be¬ 
tween the detector and the amplifier to hold 
the relay closed between normal pauses in 
speech. Anti-VOX may be added by rectifying 
the audio output of the station receiver and 
applying an equal and opposite voltage to the 
input of the dc amplifier, thus preventing actu¬ 
ation of the VOX by the receiver speaker. 
Although the dc amplifier is usually driven 
into saturation by the control signal, circuit 
performance is strictly at the mercy of the 
relay until the output stage current exceeds 
the normal operating current rating of the 
relay winding. Most relays, in the range of 
current between the release and operate points, 
are more or less erratic and unpredictable in 
operation. It is extremely difficult to manufac¬ 
ture a relay that will meet specifications as to 
shock, vibration and orientation, in both op¬ 
erated and nonoperated conditions, and at the 
same time exhibit completely reliable and pre¬ 
dictable performance from zero to rated maxi¬ 
mum winding current. Further, the rise time 
of an integrated dc voltage, derived from ran¬ 
dom speech, may be relatively slow. This re¬ 
sults in considerable dwell time in this unre¬ 
liable area of operation. 

One apparent solution to this problem is to 
drive the relay with a fast acting electronic 
switch. This switch must have smoothly and 
precisely adjustable sensitivity, long term 
stability, and the output must be an unequivo¬ 
cal on or off. Fortunately, just such a device 
is available and, while not widely used in this 
application, is admirably suited to the task. 
The case in point is the monostable multivi¬ 
brator. 





Fig. IB. Suggested audio and detector circuit 
for the Schmitt trigger shown in Fig. IA. Note 
I: If variable C adjustable delay is desired, 
change Cl and C2 to .05 mfd and add C3, 

C4, C5, C6 and SI. Note 2: If variable R ad 
justable delay is desired, change Rl and R2 
to 10 megohm dual potentiometer. The fixed 
values shown for Cl, C2, Rl, E2 provide op¬ 
timum recovery delay. 

While the basic circuit has many variations, 
the most suitable of these is the Schmitt trig¬ 
ger. The output of this circuit has two states, 
either cutoff or saturation, while the input 
possesses a selective or slicing characteristic. 
That is, when a signal or control voltage below 
a precisely determined trigger point is ap¬ 
plied, there is no change in output. When the 
control voltage exceeds this point, the output 
stage triggers from cutoff to saturation. The 
circuit switches back to its quiescent condition 
when the control voltage falls slightly below’ 
the operate point. There is no appreciable in- 
between condition as the switching time is 
measured in microseconds. All of this is obtain¬ 
able at no additional cost, since the component 
requirements of the Schmitt trigger are less 
than those of many dc amplifier circuits. Fur¬ 
ther, a very sensitive or high quality relay is 
not necessary. Almost any relay will do, so 
long as it has the required number of contacts 
and its operating current approximates the 
saturation current of the output stage. 

Practical testing now appeared in order, so 
a speech amplifier and VOX assembly, using 
the circuit shown in Fig. 1A, was constructed 
for use in a surplus conversion project. With 
the configuration selected, the output stage is 
normally saturated and a positive control vol¬ 
tage is required to switch the Schmitt trigger 
circuit. The device functioned perfectly, switch¬ 
ing reliably on 3 volts dc and switching back 
when the VOX voltage fell slightly below that 
point. A positive voltage applied to the grid of 
VIA causes a drop in the plate potential of 
that stage. This plate is coupled to the grid 
of VlB, which is normally clamped at cathode 


potential. The plate current of VlB decreases, 
thus the cathode potential drops and the grid 
potential of VIA increases. The action is re¬ 
generative and VlB rapidly cuts off. Lowering 
the applied bias signal to a point slightly below 
the trigger voltage causes a reversal of this 
action. With the control voltages available, it 
was more convenient to return the input grid 
to a slightly negative point and to use a posi¬ 
tive voltage to switch the stage. If the reversed 
relay operation is considered objectionable, 
simply add the bias resistor shown in dotted 
lines and a negative signal will saturate the 
output section of VI, although a slightly great¬ 
er control voltage will be required. The im¬ 
provement of this circuit over the conventional 
dc amplifier type of voice control is remark¬ 
able. No attempt was made to further optimize 
the circuit since operation, with values shown, 
was satisfactory in every respect. 

Input and detector circuits suitable for use 
with this Schmitt trigger relay ai - e shown in 
Fig. IB and are typical of those normally used 
in this application. The VOX gain control is 
advanced until the unit is tripped by normal 
speech. Since the relay circuit operates on a 
“slicing” principle, considerable delay or re¬ 
covery time adjustment may be obtained by 
varying the VOX gain between the points 
where normal speech trips the relay and am¬ 
bient room noise causes operation. The theory 
of this is simply that the more the rectified 
control voltage exceeds that required to operate 
the i-elay, the longer it takes that voltage to 
decay to the point where the reverse operation 
occurs. After adjustment of the VOX gain, the 
Anti-VOX gain should be advanced to the point 
where normal speaker level will not trip the 
relay. 

If the range of delay adjustment is not con¬ 
sidered adequate, the values of Rl and R2 or 
Cl and C2 may be simultaneously changed to 


Fig. 2. Transistorized multivibrator relay circuit 
provides reliable switching with very low level 
audio input. 
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Compact, transistorized multivibrator controlled 
relay assembly. The complete switching circuit 
is shown here. 


covery time is required, either the R or C 
option of Fig. IB may be installed. Replace 
R1 and R2 with a 10 megohm dual potentio¬ 
meter or install the capacitor switching net¬ 
work shown. 

Transistorization 

Having confirmed that use of the multivi¬ 
brator in vacuum tube VOX circuits offered 
the apparent advantages, attention was turned 
to the use of transistors in this application. 
The writer desires to construct a fully tran¬ 


sistorized SSB exciter with all of the opera¬ 
tional features and performance characteris¬ 
tics of the better available commercial equip¬ 
ment. The following material was gathered for 
the preliminary design of the VOX circuit of 
this future project. 

The use of a transistorized monostable mul¬ 
tivibrator for relay control is not new. Such a 
circuit was featured in an article, “Multivibra¬ 
tor Operates Relay”, by G. B. Miller, and pub¬ 
lished in the December 5, 1958 issue of 
“Electronics”. While the circuit, reproduced 
in Fig. 2, was designed to function with an ac 
switching signal, the basic slicing action with 
the attendant advantages is present. While it 
might appear that an ac operated relay would 
be ideal for VOX switching, this is not neces¬ 
sarily true. While it functions perfectly in the 
VOX action, the integrating characteristic of 
the circuit makes the application of the Anti- 
VOX signal a difficult task. This emitter- 
coupled circuit is of interest in such applica¬ 
tions and its performance is remarkable. If 
the Anti-VOX feature is not required, this cir¬ 
cuit is a good, clean solution to the problem. 
Switching is obtained with an input signal of 
about 10 millivolts from a 10 ohm source and 
the circuit switches back when the signal drops 
slightly below this level. One additional advan¬ 
tage accrues in the use of multivibrators in 


Fig. 3. Vox Anti-Vox module of the Collins Radio 786F-I Sideband Generator. This portion 
of the 3I0F-6E Exciter illustrates a commercial application of transistorized voice control 
switching circuitry. 
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transistorized switching circuits. A transistor 
is capable of switching power far in excess of 
its Class A amplifier rating if the transition 
time between cutoff and saturation is very 
short. Therefore, any circuit that would permit 
the output stage current to dwell at some point 
between cutoff and saturation would greatly 
increase the output stage power handling re¬ 
quirement. If the relay recovery time is too 
short, the value of the capacitor shunting the 
relay may be increased in value up to several 
hundred percent without adverse effects. 

Collins Radio in one of their “firsts” has 
used transistorized switching amplifiers in 
their military/commercial 310F-6E High Fre¬ 
quency Communications Exciter. The circuit, 
courtesy of Collins Radio Company, is shown 
in Fig. 3. Another feature contributing to the 
performance of his unit is the use of a voltage 
doubler configuration in the VOX and ANTI- 
VOX rectifier circuits. This technique is par- 



Fig. 4A. DC version of the transistorized multi¬ 
vibrator relay switching circuit. 

ticularly valuable when using transistors, since 
the required voltage swing may be difficult to 
obtain without using special transformers. In 
any event, this circuit is seeing increasing use 
in receiver AGC and transmitter ALC appli¬ 
cations. 

The device shown in the photograph was con¬ 
structed to test the ideas generated by this 
approach. The circuit, shown in Fig. 4A, was 
adapted from a circuit described in the Syl- 
vania manual, “Performance Tested Transis¬ 
tor Circuits”. The potentiometer in the input 
circuit is a change from the original bias net¬ 
work and permits setting the input stage bias 
for best operation. No real attempt was made 
to miniaturize the circuit, since the relay, the 
only one immediately available, was the limit¬ 
ing factor. Actually, the circuit is very non- 
critical and almost any general purpose NPN 
transistor may be used. If the battery and 
diode polarities are reversed, PNP transistors 
will serve equally well. 

Base bias of the input transistor is initially 
set slightly below the point where the relay 
operates. In this condition, Ql conducts and 
Q2 is cutoff. As the base bias of Ql is reduced 
by the rectified control signal, the collector 



NOTES 

1. IF VARIABLE C ADJUSTABLE DELAY IS DESIRED, 

CHAN6E Cl AND C2 TO Ifflf AND ADD C3. 4. S, 6 AND 7 . 

2. IF VARIABLE R ADJUSTABLE DELAY IS DESIRED, 

CHAN6E RI AND R2 TO 2SK POTENTIOMETER (DUAL). 

3. FIXED VALUES SHOWN FOR Cl. C2, Rl, R2 PROVIDE 
OPTIMUM RECOVERY DELAY (ALL C IN mid) 

Fig. 4B. Suggested input and detector circuit 
for the transistorized relay shown in Fig. 4A. 

current is reduced and the collector voltage 
rises. This rise appears at the base of Q2 and 
when it reaches a critical value, Q2 conducts, 
switching the multivibrator. Relay current 
under these conditions is either negligibly 
small or, for all practical purposes, infinitely 
large. Therefore, positive, fast relay action is 
obtained with only a few millivolts variation 
in input signal. Desired operating delays in 
relay action may be achieved by altering the 
time constant of the RC network in the VOX 
and ANTI-VOX control signal rectifier cir¬ 
cuits. Starting point values for this applica¬ 
tion may be found in Fig. 3. Since the detector 
circuits of Fig. 3 are designed for use with 
PNP switching transistors, the VOX and 
ANTI-VOX inputs of Fig. 3 must be reversed 
to permit use with the NPN switching circuit 
of Fig. 4A. 

The information presented herein was de¬ 
veloped to meet the previously described spe¬ 
cific requirements and it is believed that the 
objectives have been realized. The results war¬ 
rant more general application of this type con¬ 
trol circuitry and, while certainly not in 
finished construction project form, this data 
should be of considerable value to anyone em¬ 
barking on a similar project. 

The same considerations, with respect to re¬ 
covery time delay, that were described with 
reference to Fig. 1A and IB apply to the tran¬ 
sistorized version. Fig. 4B shows suitable input 
and detector circuits for use with the relay 
unit shown in Fig. 4A. If the recovery time 
delay of the circuit, using values specified, is 
not acceptable, alter Rl and R2 or Cl and C2 
for the desired time constant. If adjustable 
recovery time is desired, replace Rl and R2 
with a dual 25,000 ohm potentiometer or install 
the capacitor switching network shown. 73 



































S mall, lightweight, low in power require- grid of a triode tube; the collector corresponds 
ment . . . the transistor requires no sales to the plate, and the emitter to the cathode, 
talk to most hams. Dozens of amateur design- Like tubes, transistors must be properly 
ers over the country are busily converting biased for the desired operating point. To con- 
tried-and-true vacuum-tube circuits to use the tinue using the “tube” analogy, the collector 
super-duper semiconductor, while others are (plate) to emitter (cathode) circuit must be 
developing new circuits. reverse-biased, while the base (grid) to emitter 

However, there are tricks to all trades—and (cathode) circuit must have forward bias, 

the fine art of transistorization is no exception. In the beginning, an easy way to remember 
The purpose of this article is to outline the what is forward bias is this: Consider “P” and 
general procedure for conversion of vacuum- “N” in the transistor type designation as the 

tube circuits to employ transistors, and to point initials of “positive” and “negative” respec- 

out some of the tricks along the way. tively. When a positive voltage is connected to 

Many designers, faced with the problem of a P element and the voltage is returned to the 
transistorizing a tube circuit, simply plug in emitter, the element is forward biased. If a 
semiconductors in place of tubes, change some negative voltage is connected to a P element 
parts values to take into account the differ- and returned to the emitter, the element is re- 
ences of impedance involved, and hope for the verse-biased. 

best. They seldom achieve it, although their If you’re using NPN transistors, polarity 
circuit will usually work. of the supply voltages will be the same as those 

As a matter of fact, this approach is just used with vacuum tubes: the collector must 

about the only starting point for conversion be positive and the emitter negative. However, 

of a vacuum-tube circuit. The major thing to the base (grid) voltage will be opposite to 
keep in mind is that it’s just that—a starting that of a tube—it must also be positive, 
point, not an end product. Naturally, polarity of supply and bias vol- 

To employ this technique (if I may repeat tages will be reversed with PNP transistors 
some hoary truths from the basic transistor (the most common type). 

books) all you have to do is remember that Much has been said about the “extremely” 
the base of the transistor corresponds to the low' impedance of transistors as compared to 




tubes. While semiconductor devices do have 
lower impedance than their tube equivalents, 
the difference is not so great as many may be¬ 
lieve. 

The reason behind the publicity about “ex¬ 
tremely” low impedance is this: most early 
transistor work was done with the grounded- 
base circuit. 

Looked at as a tube substitute, this makes it 
a bit more clear. The input impedance of a 
grounded-grid circuit is only about 75 to 100 
ohms when a vacuum tube is used. 

And in comparison, the 50-ohm average 
value of input impedance for a grounded-base 
transistor amplifier isn’t so extreme, after all. 

Actually, most transistor circuits exhibit 
impedances approximately 100 times less than 
their tube equivalents. If you used a 270,000- 
ohm plate load resistor in the tube circuit, try 
a 2,700-ohm unit in the transistor version. This 
rule is barnyard-broad, but will at least give 
you a starting point for experimentation. 

One of the major differences between tran¬ 
sistors and vacuum tubes is the fact that tran¬ 
sistors are operated by current, not by voltage. 
Tubes, on the other hand, are primarily vol¬ 
tage amplifiers and any current gain is sec¬ 
ondary. 

This leads to the concept of “duality,” which 
you’ll find many words about in any semi-ad¬ 
vanced transistor text. They won’t be repeated 
here, except to say that the “dual” of any cir¬ 
cuit element is some other circuit element 
which responds to current in the same manner 
that the original element responded to voltage. 
For instance, the series-resonant circuit is the 
dual of the parallel-resonant circuit, because 
current flow is high at resonance in the series 
circuit while voltage is high at resonance in 
the parallel case. 

The amateur designer has little need for the 
“duality” concept, however. The time spent 
learning more about it will be put to better 
use discovering the circuits which are peculiar 
to transistors only and which have no vacuum- 
tube equivalents. 

The most famous of these, of course, is the 
amplifier hookup which bears the lengthy title 
of the “complementary symmetry” amplifier. 
It provides push-pull amplification without any 
phase inverter, and has no equivalent in tube 
circuitry, since nobody yet has built a tube 
which operates with the plate negative and the 
cathode positive. 

Basically, the amplifier consists of identical 
class B single-ended amplifiers connected with 
inputs in parallel and outputs in push-pull. 
The only difference between the amplifiers is 
that one uses a PNP transistor, and the other 
an NPN. Such a circuit is shown in Fig. 1. 

Any signal which tends to increase forward 
bias on the transistor causes an increase in 
collector current. Therefore, the positive peaks 
of the input signal are amplified by the NPN 
transistor, and the negative peaks by the PNP. 


Any signal which reverse-biases the base 
cuts the collector current off. Therefore, posi¬ 
tive peaks cut off the PNP unit and negative 
peaks cut off the NPN. Bias conditions for 
the bases are chosen to minimize crossover dis¬ 
tortion, and the result is a push-pull amplifier 
without phase inverters. The major disadvan¬ 
tage of the circuit is that it requires separate 
power supplies for each half of the amplifier. 

The amplification property just mentioned 
—forward base bias resulting in greater col¬ 
lector current while reverse bias cuts the unit 
off—leads to another important circuit which 
is peculiar to transistors: the switch. 

If a transistor is hooked up as shown in Fig. 
2, with the base open-circuited and a load in 
the collector circuit, the transistor will appear 
to be an open switch so far as the load is con¬ 
cerned. No current can flow through the col¬ 
lector circuit. 

However, application of forward bias to the 
transistor will reduce its collector-emitter re¬ 
sistance to less than 100 ohms (less than one 
ohm, in many cases) and it will then look to 
the load like a closed switch. 

Since the collector current in the average ex¬ 
perimenter-quality transistor can run as high 
as 50 ma, and rated current for more-expen¬ 
sive units runs into the amperes, the transis¬ 
tor is a simple substitute for the power relay. 
In addition, a current measured in microam¬ 
peres is injected into the base to turn the unit 
on, while the load may take several amps. 


Fig. I—The complementary-symmetry ampli¬ 
fier shown here produces push-pull action with¬ 
out phase inverters. Values of resistors R are 
chosen from published data on the transistors 
chosen for the circuit. Input capacitor C must 
be chosen for best low-frequency response. Its 
value will be in the neighborhood of 25 mfd. 
in most cases. The transformer is chosen from 
power amplifier design charts such as those 
shown in the GE Transistor Manual. A 16-ohm 
speaker may be substituted for the transformer 
if desired. 
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Fig. 2—The transistor switch circuit controls a 
load current which may range up to several 
amperes and requires only microwatts of in¬ 
put power. The 100-ohm series base resistor 
is to limit current to a safe value, while the 
1000-ohm resistance from base to ground 
limits "off" current to a low value. Value of 
resistor RL is determined by the power rating 
of the transistor. For a 2NI07 operating from 
a 9-volt battery, RL should be approximately 
6,000 ohms. 


The switching circuit, though, isn’t confined 
to the handling of power. Take, for example, 
the FM limiter. If a sine wave is applied to 
the input of a transistor switch, a clipped 
sine-wave output will be obtained at the col¬ 
lector. This output will also be amplified. As 
the input frequency changes, so will the out¬ 
put frequency—but output amplitude will re¬ 
main constant at the peak supply voltage so 
long as enough input signal is supplied. Presto, 
you have a four-component FM limiter! 

If you need a source of square waves, the 
transistor switch will provide them. Simply 


Fig. 3—The compound conection shown here 
provides a unit with gain ranging up to 250 
million times. Though four transistors are shown, 
there is no theoretical limit to the number 
which may be used. Current gain of the total 
unit will be the product of each individual 
transistor's current gain. The individual tran¬ 
sistors may be identical or of different charac¬ 
teristics, so long as all are either PNP or NPN. 
The compound unit is used as a single transis¬ 
tor (see dotted lines) in any standard circuit. 



feed in a sine wave of the proper frequency, 
strong enough to drive the switch completely 
into saturation on each half-cycle, and pick 
off your square wave at the collector. In both 
of these “example” circuits, of course, a re¬ 
sistor is used for the switch load, as shown 
in Fig. 2. 

Another transistor-only circuit can be used 
to obtain any gain you might desire in a single 
stage—up to a limit of some 250,000,000 times! 
Known variously as the Darlington and the 
compound connection, it combines two or more 
transistors into a single “compound transis¬ 
tor” which has a gain equal to the product of 
all the gains of each transistor involved. 

The connection is shown in Fig. 3. Once the 
transistors have been connected together, think 
of them as a single unit with only three leads 
—base, emitter, and collector—and an over¬ 
all gain equal to the product of the individual 
gains. 

For an example, consider four type 2N508 
transistors (an audio type selling for approxi¬ 
mately $2.00 which is unequalled gain-wise by 
anything else near that price), each of which 
has a current gain (or beta) of 125. When 
all four are connected in compound, the total 
gain is 125 4 or approximately 250,000,000—all 
in a single stage. 

The practical limit to gain obtained in this 
manner is input noise. When leakage current 
from the first transistor in the compound be¬ 
comes great enough to mask out the desired 
signal, you have too much gain. Remove one 
transistor and try it for size a second time. 

Use of circuits such as these can freqently 
simplify a design when it is converted from 
tubes to transistors. A case in point is Jim 
Kyle’s “Five-Dollar Frequency Meter.” 

The original tube-style frequency meter cir¬ 
cuit used four vacuum tubes—two were in a 
squaring amplifier, one double-diode was in 
a counter circuit, and the fourth was the 
power-supply rectifier. 

An earlier adaptation of that circuit to tran¬ 
sistorized form used two transistors and four 
diodes to accomplish the same purpose. Two 
of the diodes squared the input signal, the 
transistors amplified it, and the other two 
diodes formed the frequency counter. 

However, application of the basic switching 
circuit not once but twice brought the total 
unit down to two transistors. The input switch¬ 
ing transistor converted the input signal to 
an amplified square wave, while the second 
transistor’s base served as both counting diodes 
and its collector provided DC amplification, 
enabling use of a less expensive meter for 
indicating purposes. 

You can do the same with your favorite tube 
circuit—if you just remember that straight 
substitution isn’t the answer. Usually, if you 
take the time to figure out the differences, the 
fully-transistorized circuit proves simpler in 
the end. mill 






Simplify Your Log-Keeping 


A ny active ham knows that keeping his log 
accurate is simple—but checking back to 
verify a contact six months later can prove 
to be a nightmare. Here’s a log-keeping trick 
(checked out and approved by the FCC) which 
can simplify QSL problems and bring order 
out of chaos. 

Simply keep the log on 3x5 filing cards, one 
card per contact, rather than in the conven¬ 
tional log-book. Suitable cards are available 
commercially, already printed with blanks for 
the pertinent information, or you can make 
your own. Be sure to include the calls of both 


stations, the time and date of the contact, 
the frequency, and your power input, if you 
prepare your own. A separate card can be 
used for TEST and CQ operating time. 

Once filled out, the card is filed—not chrono¬ 
logically—but in alphabetical-numerical order. 
That is, DL4 cards would be filed ahead of 
DL5, and both would be ahead of Kl’s. 

With this filing system, every contact can 
be quickly verified, given the call of the other 
station. All required information is still kept, 
and QSL bookkeeping becomes a pleasure 
rather than a chore. Try it and see! ffltS 


New Product 


Mobile Converters 

International Crystal Mfg. Co. has a new line of 
mobile converters that may be just what you're looking 
for. These gadgets are quite small for simple mount¬ 
ing under the dashboard and operate either from 6 
or 12 vdc, negative or positive ground. They are tran¬ 
sistorized, have a peaking control, separate inputs 
for short-wave and broadcast antennas, and a switch 
which permits normal BC operation when not in use. 
The output range is 600-1600 kc and models are avail¬ 
able for converting from all ham bands, from 75 thru 
6 meters, the 27 me citizens band, low band CAP, 
and the 10 or 15 me WWV broadcasts. These sell 
for $22.95 each. Special models will be made for 



any band in the 2-50 me range for $25.95. Buy a 
bagfull. The 40 meter model pulls in the CHU time 
signals as well as letting your eavesdrop on 40 meter 
doings. 


Book Review 


Three books were received the other day for review 
in 73. All three have to do with radio service, which 
seems rather off the track for a ham magazine. For 
what little help it will be to them here they are: 

1) Practical TV Trouble-Shooting, Gernsback Li¬ 
brary #102. This 128 page paperbound book is a 
collection of reprints from Radio Electronics maga¬ 
zine and explains how to fix some of the "problem" 
sets a TV serviceman runs up against. $2.35. 

2) Practical Auto Radio Service and Installation, 
Gernsback Library #87. This one is 160 pages and 
costs $2.95. The chapter on interference suppression 
may be worth the price of the book if you're having 
trouble with this misery. 

3) Radio, Television and Electrical Repairs, Odhams 
Press. This British book (third edition) is chock full 
of pages (480 of them) tells you how to repair 
radios, record players, FM sets, vacuum cleaners, 
electric water heaters, refrigerators, washing machines, 
cookers, hot plates, and almost anything else you can 
think of. The British illustrations are fascinating. 21s, 


which about $3.00 over here . . . plus shipping and all 
that. 

Tape Recorder Book 

Rider (#251) has just published a new tape re¬ 
corder book called "Getting The Most Out Of Your 
Tape Recorder." This 176 page soft cover book ap¬ 
proaches the subject from the user viewpoint and 
will not strain the technical understanding of the 
Novice. It is profusely illustrated, as is usual with 
the Rider books. To give you an idea of the field 
covered, here are some of the chapters: What Kind 
of Tape Machine Do You Need?, How Many Heads 
Do You Need?, Types of Record Level Indicators, 
Adding a Tape Recorder to the Audio System, Micro¬ 
phones, Tape Accessories, Varieties of Tape, Fre¬ 
quency Response, Distortion, Signal to Noise Ratio, 
Equalization, Checking Frequency Response-Equaliza¬ 
tion - Azimuth - Head Height - Bias - Distortion - Noise, 
Stereo Considerations. Price is $4.25. 
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The 

Perfect 

Squelch 


[p specially in mobile or VHF operation, the 
background noise emitted by a receiver 
when no signal is coming in can become tiring 
in a hurry. Fortunately, it’s not difficult to 
squelch out this noise with a muting circuit. 

Such circuits are popular. This popularity is 
attested to by the number of different articles 
published on them in the last five years. The 
only trouble is this: with so many different 
circuits in print, how are you going to choose 
the one which best suits your needs . . . the 
perfect squelch? 

To help you make this decision, we’ve gath¬ 
ered these circuits all in one place. Advantages 
and disadvantages of each are listed to help 
you choose which one will work best for your 
own installation. 

Before going into details of the various 
squelch circuits, let’s take a look at the basic 
purpose of such a system and the various ways 
in which this purpose may be accomplished. 

The purpose is simple—to quiet audio output 
from a receiver when no signal is coming in. 
The ways of doing this, however, are legion 
. . . and each has its own set of pros and cons. 

You can open the audio path with a carrier- 
controlled switch (the basic operation of most 
squelch circuits) or you can short-circuit this 
same audio path with a similar switch acting 
in reverse. You can use another carrier-op¬ 
erated switch to turn the whole receiver on or 
off—but this requires, in essence, two receivers, 
and so is not very practical in use. 




Another approach is to use part of the audio 
signal itself to control a switching circuit. 
Squelches based on this principle are usable 
for sideband or CW as well as AM and FM. 
Any muting device which depends on the car¬ 
rier for operation won’t work so well with car¬ 
rierless sideband. 

You can see that all these techniques require 
some sort of switching circuit. However, this 
switch may be either a relay, a biased diode, 
a multi-grid vacuum tube, a combination of 
triodes, a transistor, or any other electronic 
device which allows one signal to control pas¬ 
sage of another. 

By the mathematical laws of permutation 
and combination, and considering only the 
items specifically listed above, this works out 
to a total of 20 possible different circuits. 
When you take into account differences in 
equipment, the number of possible practical 
circuits runs rapidly into the thousands. 

We aren’t going to talk about any thousand 
circuits here. We aren’t even going to talk 
about 20 of them, since some of the possible 
combinations don’t work out in practice. We 
are going to talk about all the practical squelch 
circuits which have appeared in the literature 
since 1945. 

These circuits fall into six broad categories. 
The best-known of these is possibly the relay- 
squelch circuit, made famous by the SCR-522 
and since adapted to many other receivers. 

Other categories include shunt-tube squelch, 


Fig. I—Schematic Diagram 
of Relay-Sguelch Circuit. 


26 • 73 MAGAZINE 




AUDIO OUT 


Fig. 2—Schematic Diaqram 
of Shunt-Tube Squelch. 


biased-detector muting, balanced-modulator 
quieting (the best example of which is the 
famed TNS), noise - operated circuits, and 
audio-cutoff (the basis of Western Electric’s 
family of CODANs). 

Since the relay-operated circuit is one of 
the best known, let’s look at it first (Fig. 1). 
Component values shown on the schematic are 
all non-critical; almost any combination of 
junk-box parts should work well. The only re¬ 
quirement is that the relay operate when A VC 
voltage increases. 

In operation, when no signal is tuned in the 
AVC level is at a minimum. The squelch tube 
(Vl) draws plate current, holding the relay 
actuated. With arrival of a signal, AVC vol¬ 
tage rises. This voltage cuts Vl off, allowing 
the relay to drop out. The portion of AVC ap¬ 
plied to the grid of Vl is selected by Rl, the 
squelch-level control, allowing the operator to 
select the operating point of muting. 

Contacts of the squelch relay can be con¬ 
nected to short an audio tube’s grid to ground, 
or to open the speaker leads, as desired. Short¬ 
ing the grid to ground usually results in quiet¬ 
er operation, but care must be taken to be 
sure you don’t remove the tube’s protective 
bias when you short it out. 

Advantages of the relay squelch include ease 
of construction, inexpensiveness (when you 
have a well-stocked junkbox), and sureness of 
operation. 

Disadvantages include the mechanical “plop” 
of the relay every time it operates, and the 
loading of the AVC line by Rl. Rl will reduce 
the AVC time constant enough to prevent use 
of “hanging” AVC action on sideband signals. 
In addition, if you must purchase the relay and 


Fig. 3—Basic Biased-Diode 
Muting Circuit, Schematic 
Diagram. 
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can’t find a suitable surplus unit, it will prob¬ 
ably cost close to $10 to build. 

One of the least-known squelch circuits is 
the shunt-tube arrangement shown in Fig. 2. 
Like most other muting devices, it depends on 
AVC voltage for control — but unlike most 
other circuits, it requires almost no alteration 
of the receiver’s existing circuitry. The only 
change necessary is substitution of a 220K ohm 
resistor in the first audio plate circuit if the 
existing resistor has a lesser value. 

In operation, the squelch tube draws plate 
current if AVC is not present. By proper 
choice of tube—a 6AK5 or 6AQ5 is ideal— 
this drain may be made so heavy that voltage 
at the first-audio-tube plate drops nearly to 
zero. With almost no plate voltage, gain of 
the audio tube drops to nothing and the re¬ 
ceiver is quiet. 

When AVC arrives at the grid of the con¬ 
trol tube, its plate current is reduced and vol¬ 
tage at the audio-tube plate rises because of 
less drop through the 220K resistor. When 
AVC is high enough—the amount of AVC nec¬ 
essary is determined by the control-tube screen 
voltage, set by Rl—the control tube is cut off 
and the audio tube receives full plate voltage. 
Signals then pass through the audio stage. 

Advantages of this circuit include the limited 
amount of receiver rework necessary and the 
low cost of parts. 

Disadvantages include the necessity of pro¬ 
viding filament power for another tube, and 
limited control of the squelching point (with a 
sharp-cutoff control tube, any AVC greater 
than about 5 volts will open the squelch re¬ 
gardless of control setting). 

Biased-detector muting, one of the simpler 
RMgT '■ . 'T' ' "T"' .' . . ; 
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squelch circuits, has probably been the subject 
of more articles than any other individual 
circuit type. The basic circuit is shown in Fig. 
3, and a more-sophisticated version which over¬ 
comes the greatest disadvantage of the basic 
circuit appears in Fig. 4. 

The principle of operation of this circuit de¬ 
pends on diode switching. Whenever the plate 
of a diode is negative in respect to the cathode, 
the diode can’t conduct. On the other hand, if 
the plate is positive the diode conducts and 
looks like a short circuit so far as any other 
applied signal is concerned. 

By applying a positive voltage to the de¬ 
tector plate, the detector is effectively shorted 
and no audio (noise) can be fed to the receiver 
output. An incoming signal will also be short¬ 
ed, until its amplitude is great enough to over¬ 
come the detector bias and drive the plate 
negative on peaks. 

At that point, normal detector action re¬ 
sumes and the signal is heard. Adjustment of 
this critical bias point is made simply by vary¬ 
ing the voltage applied to the detector plate 
with Rl. 

The basic circuit has only three added parts 
and requires only two connections to the re¬ 
ceiver (aside from a grounding point). Cost 
is less than a dollar. Other advantages include 
an automatic delayed-AVC result (since the 
detector must overcome the squelch bias to 
develop AVC as well as audio) and a total 
lack of complicated adjustments. 

However, the biased-diode basic circuit has 
a major disadvantage — distortion. Signals 
which are extremely strong compared to the 
noise will be relatively unaffected, but consider 
the case of a signal barely above the noise 
threshold. Only the peaks of the signal will 
open the squelch, and the resulting output sig¬ 
nal will bear little resemblance to the original. 
In fact, it will be unreadable. 

To overcome this disadvantage, the more- 
sophisticated biased-diode detector shown in 
Figure 4 was developed. It is adapted from a 
circuit described in 1943 by K. R. Sturley. 

In operation, with no input signal, tubes V2 
and V4 are conducting. The cathodes of V3, 


V4, and V5 are all positive, and since V2’s 
plate is positive and it is conducting, its cath¬ 
ode will also be positive to ground. 

With V2’s cathode positive, the cathode of 
VI will be positive also, and the detector will 
be unable to operate for exactly the same 
reason as in the basic circuit. AVC voltage will 
be zero, as will audio output. 

When a signal comes in, it is coupled 
through the capacitors to the plate of V3. V3, 
acting as a shunt detector rather than the con¬ 
ventional series type, rectifies the signal to 
produce a negative voltage at the top of the 
25K load resistor. This voltage goes through 
the 470K isolation resistor to the grid of V4, 
increasing the tube’s resistance and lowering 
the positive voltage on the cathode bus. 

At a level determined by the setting of level 
control Rl, the positive voltage on the cathode 
bus is cancelled by the fixed negative bias vol¬ 
tage. At any signal level greater than this, 
the negative bias overrides and changes the 
polarity of the cathode bus. At this time, V5 
conducts and allows AVC voltage to pass. At 
the same time, V2 is cut off. With V2 cut off, 
the positive voltage is removed from the cath¬ 
ode of VI and the detector resumes normal 
operation. 

The distortion inherent in the basic circuit 
is overcome in this circuit by proper choice of 
RC time constants. Before all switching ele¬ 
ments operate and allow the signal to pass, 
the signal must be far enough above the 
squelch level to be out of the distortion zone. 

The relative freedom from distortion is the 
only advantage the circuit of Fig. 4 has over 
other squelches. Obvious disadvantages are the 
circuit complexity and the necessity for com¬ 
plete rebuilding of the audio detector-AVC por¬ 
tion of the receiver. 

The balanced-modulator squelch used in the 
TNS circuit is shown in Fig. 5 in simplified 
form. For a detailed construction-type sche¬ 
matic of the TNS, see the references. 

In operation, with no incoming signal, 
neither Vl nor V2 has any grid bias. Cathode 
bias provided by identical resistors keeps plate 
current within safe limits. Squelch control Rl 


Fig. A —Advanced Biased-Diode Muting Circuit, Schematic Diagram. 
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Fig. 5—Balanced-Modulator 
(TNS) Squelch, Simplified 
Schematic Diagram. 


is set so that the voltage at the plate of V2 
is slightly more than the voltage at the plate 
of VI. 

Since the plates of both VI and V2 are 
direct-coupled to diodes V3 and V4, this setting 
of the squelch control makes the cathodes of 
both diodes positive with respect to their 
plates. With the diodes not in conduction, no 
audio signal passes through. 

With a signal coming in, the picture 
changes. The input voltage divider (which re¬ 
places the normal detector load resistor) is 
designed so that VI receives half the AVC 
voltage as grid bias, while V2 gets only one- 
tenth. 

This drives the plate of VI positive as com¬ 
pared to the plate of V2, and biases V3 and V4 
into conduction. Audio goes through. 

Capacitor C, in conjunction with R2, per¬ 
form the noise clipping. See Bill Orr’s “Mobile 
Handbook” for a complete explanation of the 
TNS circuit—we’re only concerned with its 
squelching action here. 

Least-publicized of all squelch circuits, in 
ham literature at least, are those operated by 
noise. Most commercial two-way mobile gear 


Fig. 6 — Noise - Operated 
Squelch, Block Diagram. 



uses this type of squelch. 


The distinguishing feature about the noise- 
operated squelch is the origin of its control sig¬ 
nal. While other muting circuits depend pri¬ 
marily on AVC developed by an incoming car¬ 
rier, the noise-operated version picks up AF 
noise from the detector, amplifies it, rectifies 
it ,and uses the resulting DC as a control sig¬ 
nal. 

This works because most receivers exhibit 
a degree of “quieting” of background hiss with 
an incoming signal. With some high-quality 
VHF receivers, incoming signals produce an 
increase in background noise—and with these 
sets, a noise-operated squelch won’t work. 

Workings of the noise-operated muting cir¬ 
cuits are explained in block-diagram form in 
Figure 6. A practical schematic, derived from 
the RCA Carfone series of commercial two- 
way sets, is shown in Fig. 7. 

Looking at the two illustrations together, 
Cl and the 10-mh rf choke together comprise 
a 10-kc resonant circuit. This resonant circuit 
is the “high-pass filter” of the block diagram, 
picking off noise components of the detector 
output and feeding them to the triode section 
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of the 6AN8. 

The noise is amplified in this stage, which 
includes bypass (C2) and coupling (C3) ca¬ 
pacitors tailored to pass only high-frequency 
signals and to block voice-frequency output. 
The IN. '14 rectifies this amplified noise voltage 
to produce a positive voltage at the top of R3, 
which is coupled directly to the 6AN8 pentode 
control grid. 

This positive voltage on the grid doesn’t 
hurt the tube, since a similar positive voltage 
is also applied to the cathode through R4, the 
squelch control (which may be remotely mount¬ 
ed since it carries only dc), and the voltage 
divider, R5 and R6. 

The pentode half of the 6AN8 is the audio¬ 
control tube, operating in the same fashion as 
the shunt-tube squelch discussed earlier in this 
article. 

In the absence of signal, noise is picked off 
and amplified. It reaches the grid of the 6AN8 
pentode as previously explained. Cathode vol¬ 
tage on the 6AN8 will have been adjusted, via 
the control, to be slightly less than that on 
the grid. As a result, the tube conducts 
heavily, dropping plate voltage of the audio 
tube to less than a volt and cutting off all 
sound from the set. 

When a signal appears, the noise level di¬ 
minishes. This causes the voltage at the out¬ 


os 



Fig. 7—Noise-Operated 
Squelch, Schematic 
Diagram. 


put of the noise rectifier to decrease, leaving 
the 6AN8 pentode’s control grid less positive 
than its cathode. The tube is cut off, plate vol¬ 
tage to the audio stage rises to the design 
value, and the set functions normally. 

Advantages of this circuit which make it 
particularly attractive to the commercial man¬ 
ufacturers include its relative indifference to 
incoming signal strength. So long as the signal 
is above the noise level, it will operate the 
squelch—something not possible with any 
A VC-operated squelch. It also removes the 
squelch control from both high-voltage and 
signal-carrying circuits, allowing remote place¬ 
ment with no difficulty. 

Disadvantages, naturally, include com¬ 
plexity and expense. While the entire circuit 
can be put together on a Vector turret socket 
and mounted in a small Minibox, it’s still one 
of the most complicated of the six basic squelch 
circuits. With so many parts, it’s more liable 
to failure due to the inherent perversity of in¬ 
animate objects. And troubleshooting this 
squelch circuit can drive the most patient tech¬ 
nician mad, since any symptom can be caused 
by any component. 

This brings us, naturally, to the audio-cut- 
off muting circuit. Developed for transoceanic 
telephone circuits by the Western Electric 
Company, it falls between the shunt-tube cir- 


Fig. 8 — Aud io- Cutoff 
Squelch (CODAN), 
Schematic Diagram. 
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Fig. 9—Audio-Derived Con¬ 
trol Voltage Adapter for 
Any Squelch Circuit, 
Schematic Diagram. 


cuit and the noise-operated genre in com¬ 
plexity. A diagram appears in Fig. 8. 

This circuit, like most others, is operated 
by AVC voltage. However, unlike some others 
it does not offer any load to the AVC bus. 

In the absence of AVC, the pentode section 
of the 6AN8 conducts heavily. Just how 
heavily is determined by the setting of squelch 
control Rl, which adjusts screen voltage and 
also determines the amount of negative voltage 
required to cut the tube off. 

Plate current of the pentode section must 
pass through R2, which is also in the grid- 
cathode circuit of the triode section. The re¬ 
sulting voltage drop across this resistor is 
applied to the triode as negative grid bias, 
cutting the tube off and killing audio output. 

When AVC is applied to the pentode, it is 
cut off and no plate current flows through R2. 
With no voltage drop, the audio tube functions 
normally. 

Advantages of this circuit include a wider 
range of control in the squelching level (the 
CODAN can be set to operate for S7 signals 
but to reject those which are S6 or below) and 
additional audio gain, compared to other 
squelch circuits. 



Disadvantages are its complexity as com¬ 
pared to shunt-tube, relay, or biased-diode 
muting circuits; the relatively high voltage ap¬ 
plied to the squelch control; and the sensitivity 
to hum directly due to added audio gain. All 
parts of this circuit must be shielded, and es¬ 
pecial care must be taken to keep the heater 
leads away from the audio signal path. 

That completes the six basic squelch circuits 
—but there’s still one more thing worth men¬ 
tioning. 

In all except the noise-operated circuit, the 
AVC line furnished the control signal which 
triggered the squelching switch. This works 
fine on AM or FM, but if your receiver is not 
equipped to use AVC on CW and sideband you 
won’t be able to enjoy the advantages of 
squelch with these modes of communication. 

A simple way to lick this difficulty is shown 
in Fig. 9. By picking audio voltage off the 
detector output at the top of the volume con¬ 
trol, rectifying it in a voltage doubler, and 
using the negative output as control for the 
squelch, dependence on the AVC line is elimi¬ 
nated. Any audio developed at the detector 
will actuate the squelch, allowing it to be used 
with all communication modes. EGO 
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I N 1957 two radio amateurs, John Chambers 
(W6NLZ) and Ralph Thomas (KH6UK), 
astounded the scientific world by doing the im¬ 
possible. They communicated with each other 
over the 2500 mile path between Southern 
California and Hawaii on 144 me, a line-of- 
sight band! Only a short decade ago, radio 
textbooks described this frequency as having 
very limited range, and actually gave a for¬ 
mula for computing distance. The answer was 
usually 25 miles, or so! 



A 

Low 

Noise 


You can be assured John and Ralph did not 
accomplish this tremendous feat using super¬ 
regen receiver or even superhets with a simple 
6BQ7 cascode rf amplifier. The received sig¬ 
nals were a small fraction of a millionth-volt 
(microvolt). At this level the rf amplifier 
stage, the antenna, and even the cosmos, gang 
up on the signal and try to push its head un¬ 
der a sea of noise. This noise is the hiss you 
hear on a television receiver between channels, 
and is the mating call of electrons in motion. 

You can’t do much about cosmic noise, or 
the antenna for that matter, but you can con¬ 
struct an rf amplifier which will contribute as 
little noise to the signal as possible. This 
converter incorporates such an rf amplifier. 
Its impressive performance is indicated by the 
signals received when it was tuned to the 
satellite frequency of 108 me. Excellent re¬ 
cordings were made of the 10 milliwatt “Van¬ 
guard” transmissions when it was at the zenith 
of its orbit, some 23,000 miles away! Although 
no spectacular dx has been received on two 
meters, due to a poor location, the receiver 
noise increases considerably when the 10 ele¬ 
ment beam is turned toward the sun 1 - 2 . 


Theory of Operation 

The purpose of this type of converter is to 
translate signals from the transmitted fre¬ 
quency down to a more convenient range. Most 
amateurs possess a communications receiver 
covering 1.5 to 30.0 me, but few have the time 
or inclination to construct a receiver for 2 
meters. By building this low-noise converter, 
they can have a first class receiver with only 
a few hours work. 
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Fig. 1 is the schematic diagram of the low- 
noise converter. The antenna, connected to Jl, 
is coupled to the rf amplifier grid coil (LI) 
;hrough a 7-45 mmfd trimmer. This capacitor 
wings about an impedance match between the 
iransmission line and tuned circuit and avoids 
i.xperimenting with various tap points on LI. 

The rf amplifier circuit is an offshoot of 
the common GBQ7 cascode circuit found in 
most television tuners. However, this circuit, 
which was designed by W2AZL 3 , has many 


innovations which combine to provide an ex¬ 
tremely low noise figure (a figure of merit 
which determines how weak a signal can be 
detected). A 6BQ7 in a television tuner might 
have a noise figure of 7 or 8 db, when set to 
channel 13, since the response must be at least 
G me wide. If the same tube and circuit was 
peaked on a small portion of the 2 meter band, 
the noise figure might drop to 5.5 db. Replac¬ 
ing the 6BQ7 with a lower noise tube (such as 
the 6AJ4 or GAM4) would knock off another 
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db. This circuit, incorporating a Western Elec¬ 
tric WE417A, is capable of a noise figure 
which is less than 3 db! The value of reduc¬ 
ing the noise figure below this point (with 
parametric amplifiers, masers, etc.) is subject 
to considerable debate since cosmic noise usu¬ 
ally masks weak signals anyway. 

The rf amplifier, VI, varies from the usual 
cascode configuration in that the anode circuit 
is resonated (L3) and capacitively coupled to 
the 2nd rf amplifier. This also permits a lower 
power supply voltage to be used. Ordinarily 
this circuit would oscillate due to the grid- 
plate capacity in Vl. However, the addition of 
a neutralizing coil (L2) feeds back a small 
amount of out-of-phase energy to cancel the 
effects of tube capacity. Another “trick” which 
really soups up the rf amplifier is in the 
cathode circuit of VI, the use of a resonating 
capacitor (C4). Tilton has shown' 1 that series 
resonating the cathode inductance truly 
“grounds” the cathode and minimizes if de¬ 
generation. Resistor R1 biases the tube and 
prevents excessive plate current. 

A second rf amplifier, which completes the 
cascode pair, is a 6AM4. Earlier it was point¬ 
ed out that this tube is somewhat “noisier” 


than the WE417A. However, this stage has 
very little effect on the noise figure and there 
is no advantage in using another WE417 for 
V2. Self bias is provided by R2 and the plate is 
resonant at 2 meters (L4 and C8). 

The highly amplified signal is coupled to the 
mixer (V3a, a 6BQ7) where it combines with 
the oscillator energy that is link coupled to 
L6. A beat difference between the signals (the 
intermediate frequency) appears across R2 
and is coupled to the cathode follower V3b. 
This stage has no amplification but simply pro¬ 
vides an impedance match between the if coil 
(L7) and the receiver. 

The Oscillator 

The oscillator is a modified Butler circuit 
with feedback between the two low impedance 
cathodes. The crystal is a third overtone type 
and oscillates at 45.666 me. Coil L9 is also 
resonant at this frequency and the energy is 
coupled to V4a, which triples to 137 me. A 
small amount of 45 me energy appears at the 
cathode of V4a (pin 8) and this rf is coupled 
back to the oscillator through the crystal to 
sustain oscillations. The local oscillator signal 


Underside view of the converter showing the location of the compartments and shields. The 
layout in the rf amplifier section should be followed closely. 
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Fig. 2—Crystal and intermediate frequency 
chart. Note that the local oscillator injection 
frequency is always three times the crystal fre¬ 
quency and is below the signal frequency by 
the if. 


(137 me) is coupled to the mixer from L8 to 
L6 through a short length of twisted hookup 
wire. The oscillator circuit is characterized by 
extremely stable operation. It either oscillates 
or it doesn’t! There are no “half-way” oscilla¬ 
tions where the crystal jumps frequency or pops 
from one mode to another. The frequency drift 
is also truly remarkable for such high fre¬ 
quency operation. The drift from a “cold start” 
is only a few hundred cycles. This is quite 
important when signals arrive intermittently 
due to temperature inversions. It is nice to 
know exactly where a station will appear when 
the band opens up. 

The power supply is the most conventional 
part of the converter. It consists of a simple 
half-wave rectifier-filter system. An 80-40 mfd 
electrolytic and 5 hy filter choke provide near 
pure dc to the plates. An rf filter is included 
in the filament circuit of the WE417 to pre¬ 
vent undesired regeneration. A bifilar wound 
choke is used in the filament circuit of V2 
since its cathode is at rf potential. Feed¬ 
through capacitors (1000 mmfd) are used to 
feed filament voltage and B+ into the rf sec¬ 
tion and oscillator compartment. This com¬ 
plete shielding prevents reception of any spuri¬ 
ous signals such as might occur if the 45.666 
me energy leaked out of the oscillator com¬ 
partment. No if signals can force their way 
through the power supply either. 

Choosing an IF 

The choice of an if is not a haphazard thing. 
If the if is too low, images will become a prob¬ 
lem. On the other hand, if it is too high, re¬ 
ceiver stability may be the problem. In general, 
7 to 11 me, and 14 to 18 me, are favored. The 
14 to 18 me range may be preferred for sim¬ 
ply by inserting a “4” between the numbers, 
you can read the signal frequency (144- 148 
me) directly from the receiver dial. 

Fig. 2 shows some of the common if’s and 
how they are figured. Note that the local os¬ 
cillator is always lower than the signal fre¬ 
quency by the amount of the if and the crystal 
is always one-third of the oscillator output. 
From this information you can easily deter¬ 
mine a crystal frequency for any desired if. 
The 26- 30 me range would be used by own¬ 
ers of Collins receivers which cover one and 
two me bands. The 27- 31 and 30.5 - 34.5 range 
is useful for communications receivers which 
have a special calibrated scale for the two 


CRYSTAL 


PLUS IF = 

FREQUENCY 

X3 

144-148 me 

45.667 me 

137.0 me 

7-11 me 

43.333 me 

130.0 me 

14-18 me 

39.333 me 

1 18.0 me 

26-30 me 

39.000 me 

1 17.0 me 

27-31 me 

38.833 me 

113.5 me 

30.5-34.5 me 


meter band. 

If the 14- 18 me range is selected, rather 
than 7- 11 me, capacitor C15 should be re¬ 
moved. If any of the other ranges are used, 
delete C15 and use only 20 turns on coil L7. 
The only other coils affected, in the oscillator 
compartment, will cover the full range and 
need not be modified. 

Shielding 

One of the success secrets of this converter 
is the careful use of shielding. When the cir¬ 
cuits are isolated from each other by shields, 
each stage can have more gain without exces¬ 
sive regeneration. 

A long shield bracket runs the length of the 
chassis to prevent stray signals in the power 
supply from coupling over to the rf circuits. 
Another shield is placed between VI and V2. 
This shield also prevents coil L3 from “seeing” 
the input coil Ll. The hot lead of L3 and the 
wire from €5 and R2 passes through holes in 
the shield. At the opposite end, the filament 
wire passes through a grommet in the shield. 
No feedthrough capacitor is required since this 
wire, and the B-f lead, is “stone cold”. 

Another shield passes through the center of 
the 6AM4 socket. The center post of this 
socket, along with pins 1, 3, 4, 6, and 9 are 
bent over and soldered to the shield. The re¬ 
mainder of the signal circuits are relatively 
uncritical and no shields are required. Note 
that all tubes are shielded except V4. 

By way of contrast, the oscillator is really 
“buttoned up”. Originally the oscillator was 
mounted on the chassis and capacitively 
coupled to the mixer. When the converter was 
tested, a 60 cycle buzz was heard near each 
end of the range (7- 11 me). After many late 
hours watching the “modulated milk bottle”, 
it was determined that these spurious signals 
were the picture carriers of channel 2 and 5. 
A little exploration with a high frequency re¬ 
ceiver showed that the extremely strong tele¬ 
vision signals were bullying their way through 
the tuned circuits. In the mixer, the spurious 
signals were able to combine with a small 
amount of 45 me (and 90 me second hai’monic) 
energy to produce a beat in the if range. Re¬ 
wiring the oscillator and bottling it up in a 
box turned the trick. Even though the televi¬ 
sion signal may still force its way to the mixer, 
all it runs into is 137 me. Thus any beats cre¬ 
ated are well outside the if. 


73 MAGAZINE • 35 





The converter power supply is built into the chassis base. 


Layout 

Other than the details just given, there are 
no particular precautions regarding layout. 
You may want to incorporate some ideas of 
your own and therefore no detailed layout 
drawing is included. However, a few basic 
facts are in order. 

The converter is built on a 7" X 11" plate 
which is mounted on the 7"X11"X2" alumi¬ 
num chassis. The chassis serves to enclose the 
rf circuits in addition to providing a founda¬ 
tion for the power supply. Although it may 
be “guilding the lily”, the chassis and all 
shield plates were silver plated. 

Some constructors may wish to include the 
power supply on the plate rather than the 
chassis. This would make the construction 
somewhat easier and should not create any 
particular problems other than layout of com¬ 
ponents. 

In the 1st rf compartment (VI) you will 
find Cl, C2, C3, C4, C27, and C28, coils LI, 
L2, and RFC 4, along with resistor Rl. In be¬ 
tween shield plates the following components 
are located: L3, RFC 1, C5, C6, C7, and Rl. 
Note that C6, C9, and C27 are button stand¬ 
off capacitors and serve as tie points for the 
associated components. Coil L4 is supported by 
its leads between C8 and C9. One end of L6 
is soldered to the chassis and the other end is 
supported by the terminal on Cll. The test 
point jack serves as a tie point for R3 and R4. 
Resistors R6, R7, and capacitor C17 are located 
between the tube socket and the adjacent 
terminal strip. 

The oscillator circuitry is contained in a 
2%"X214"X4" chassis box and includes the 


following components; C22, C23, C24, L8, L9, 
R9, RIO, Rll, R12, crystal Xl and socket, and 
the tube. No terminal strips are required. 

When wiring the converter be sure to keep 
the leads as short as possible, particularly 
around the rf amplifier. The same is true for 
the coils. Other than the slug-adjusted coils, 
they should be self-supporting with short leads. 
Two lug terminal strips are used in the rf 
compartments, and a five lug strip between 
the 2nd rf and mixer stages provides a tie 
point for the filament and B+ circuits in that 
area. 

Alignment 

If you do a good job of wiring the con¬ 
verter, and are lucky with the setting of the 
local oscillator coils, the converter will prob¬ 
ably work without any tuning whatsoever. 
However, don’t expect to obtain a noise figure 
less than 3 db without a certain amount of 
“fiddling”. You should be able to obtain a 
noise figure around 5 db with an “ear align¬ 
ment”. To tune the converter for minimum 
noise you will need a noise generator to adjust 
the rf amplifier 5 . 

Start the alignment by setting the oscillator 
coils to approximately 45 me (L9) and 137 me 
(L8). Have all circuits energized to load the 
power supply. The oscillator compartment 
should hang by its leads and be grounded to 
the chassis with a short wire. With a grid dip 
meter, preset the coils to their correct resonant 
frequency. Then turn the dip meter plate 
switch off (making an absorption wavemeter 
out of it) and adjust L9 for an indication of 
rf. Turn the power supply on and off a few 
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Fig. 3—Schematic diagram for a simple noise 
generator, useful in adjusting the low noise con¬ 
verter. The potentiometer is set so the noise 
approximately doubles when the switch is turned 
on. Then simply turn the generator on and off 
and adjust the converter turned circuits for the 
greatest increase in noise when the generator is 
switched on. 

times to make sure the oscillator starts easily. 
Next move the dipper to the link (external to 
the box) and adjust both coils (L8 and L9) 
for maximum rf consistent with stable opera- 
tion- 

Now, install the oscillator box on the chassis 
plate and tightly couple the link to L6. If you 
like, you can again set the oscillator coils by 
adjusting them for maximum voltage at the 
test point jack. It is likely that enclosing the 
coils (by covering the box) may detune them 
slightly. Connect the converter to a receiver 
and 2 meter antenna. Peak coil L7 for maxi¬ 
mum “hiss” at the center of the band. Then 
adjust C8 for maximum at the low end and 
the same for Cll at the high end. 

The setting of Cl, C4, and the inductance 
of LI, L2, and L3 will affect the noise figure 
and are given in the order of importance. Tune 
in a very weak unmodulated signal and adjust 
the above five components for the best signal, 
consistent with minimum noise. It should be 
stressed that the point of maximum signal 
strength will not be the proper setting for the 
best signal-to-noise ratio, or produce the low¬ 
est noise figure. By using a “tuning wand” 
(brass core at one end, powdered iron at the 
other) check the inductance of each coil. If the 



brass core improves the noise figure, spread 
the turns. If the iron core brings about an im¬ 
provement, compress the turns. The tap point 
on LI probably will not require adjustment. 
However, if the noise figure seems to be best 
with maximum Cl capacity, move the tap one- 
half turn toward the “hot” end. Of course the 
opposite is true for minimum capacity. 

To obtain a noise figure which is less than 
3 db, you will require a noise generator such 
as the one shown in Fig. 3. Although this de¬ 
vice cannot measure the noise figure, it will 
tell you when you have arrived at minimum. 
Its operation is just as simple as the circuit. 
Connect a dc voltmeter across the diode load in 
the receiver. Then adjust the noise figure 
determining components in the rf amplifier 
for a maximum increase in noise each time 
the generator is switched on. You will find 
that each adjustment goes through a minimum 
and this, of course, is the correct setting. 

Obtaining the WE4I7A 

The rf amplifier tube, a WE417A, is made 
by Western Electric and is not available 
through regular distribution channels. If you 
know someone who works at a television sta- 


Location of the compo¬ 
nents inside the oscillator 
compartment. 
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tion, they are used in the studio-transmitter 
microwave links. As a precaution they are 
usually retired after a certain number of hours 
of service, but are in excellent condition. The 
same is true for the telephone company. Their 
microwave equipment uses hundreds of these 
tubes and they are often “pulled” if the equip¬ 
ment is taken out of service for short periods. 
Wholesale tube suppliers, such as Barry, TAB, 
and JSH Sales, have the WE417A at very 
reasonable prices. If you prefer to purchase 
one directly from Western Electric they are 
available at Graybar Distributors (listed in 
the phone book) for approximately $15.00. 
Don’t shudder, fellows, this jug makes the dif¬ 
ference between the men converters and the 
boy converters, so to speak. 

Using the Converter 

For best performance the converter should 
be used in conjunction with a very stable re¬ 
ceiver. The sensitivity is not particularly im¬ 
portant for the converter has a considerable 
amount of gain even without an if amplifier. 
On voice, a bandwidth of 2.5 kilocycles i s 
optimum, while something less than 500 cycles 
is preferred on CW. An additional considera¬ 
tion is the tuning ratio. A station 3.5 kc wide 
does not take much room on a dial which covers 
10 or more megacycles. 

The WE417 is allergic to strong rf fields. 
The rf energy which leaks through an open 
antenna relay could wipe out the delicate grid 
in the twinkling of an eye, if the transmitter 
power is high enough. Some form of protection 
must be included in the converter connections. 
The most satisfactory system is to incorporate 
a second antenna relay in series with the con¬ 
verter input. When the main relay switches the 
antenna from the converter to the transmitter, 


a second relay disconnects the converter input 
from the antenna relay and grounds it. 

Earlier it was stated the converter was used 
on the 108 me satellite frequency. An extra 
set of coils were wound up which can be inter¬ 
changed with the two meter coils in about 5 
minutes. Although bandchange switches are 
impractical at this frequency the conversion 
from one band to the other is quite simple. 
Builders who would like to use the converter 
on 108 me, in addition to two meters, should 
make the following changes: 

LI—4 turns, #16, %" diameter, center- 
tapped 

L2—20 turns, #24 enam., closewound, 
!4" diameter 

L3—6 turns, #16, %" diameter 
L4—same as L3, but 5 turns 
L5—same as for 144 me 
L6-—same as L3, but 4 turns 
L7—same as for 144 me, but remove C15 
L8, LD—same as for 144 me 
XI—45.667 me, if 29.0 me 
For simplicity, and ease of changing from 
144 to 108 me, the same 45.667 me crystal is 
used on both bands. On two meters the local 
oscillator is 7 me below the low end of the 
band. When the 108 me coils are substituted, 
the oscillator is then 29 me above the satellite 
frequency. 

References 

1. Cottony and Jollier, “Cosmic Radio Noise Intensities 
in the VHP Band,” Proc. IRE, Sept., 1952, p. 1053. 

2. Bray and Kirchner, “Antenna Patterns from the 
Sun,” QST, July, 1960, p. 11. 

3. Southworth, “A Low-Noise 108/144 me Converter,” 
QST, Nov., 1956, p. 11. 

4. Tilton, “Hints on Lowering Noise Figures,” QST, 
Nov., 1953, p. 65. 

Reference 3 lists additional reading for those 
interested in noise with respect to high fre¬ 
quency equipment. 


PARTS LIST 


Cl, C4- 7- 45 mmfd. rotary trimmer (Centralab type 822) 
C2, CS, C12, C14- 500 mmfd tubular ceramic (Centralab 
D6-501) 

C3, CIS- 56 mmfd tubular ceramic (Centralab D6-560) 

C6, C9, C27- 500 mmfd button standoff (Centralab type ZA) 
C7 Cl 3, C16, Cl 7, Cl 8, C23, C26, C28- .001 mfd disc 
ceramic 

C8, Cl I- 1- 7 mmfd piston trimmer (Centralab 829-7) 
CIO- 3.3 mmfd disc ceramic 

Cl 9, C21, C22, C25- .001 mfd feedthrough capacitor (Cen¬ 
tralab type FT) 

C20- 80- 40 mfd, 150 volt electrolytic (Sprague TVA 3455) 

C24- 20 mmfd disc ceramic 

FI- 3 ampere fuse (Littlefuse 3A6) 

Jl, J2- UHF style antenna connector (amphenol SO-239) 

11- 5 turns, #16, Va" diameter, spaced two-times wire size, 
centertapped. 

L2- 15 turns, #24 enam., Va" diameter, closewound 
L3- 31/2 turns, #16 enam., %" diameter, spaced two-times 
wire size 

L4- 4 turns #18, V 2 " diameter, spaced two-times wire size 

15- 1 turn hookup wire line, at cold end of L6 (see photo) 

16- 2 V 2 turns, #18, V 2 " diameter, spaced two times wire 
size 

17- 35 turns, #38 enam., scramble wound on Va" diameter 
slug tuned form (see text) 

18- 4 turns, #28 enam., spaced two-times wire size on Va" 
slug tuned form. One turn link of #28 wire 

L9- 7 turns, #28 enam., closewound on Va" diameter slug 
tuned form 


110- Choke, 5 hy., 50 ma (Stancor C1325) 

LAI- #47 pilot lamp and holder 
Rl- 75 ohms, 5% 

R2- 82 ohms, 5% 

R3, Rll- 39K 
R4- 270K 
R5- 1.5K 
R6- 10K 

All resistors V 2 watt, unless noted 
otherwise 

R7- IK 

R8- 22 ohms, 2 watts 

R9- 470 ohms 

R10, R12- 150 ohms 

RFC1, 2- 30 turns, #30 enam. closewound on 1 meg., V 2 
watt resistor 

RFC3- 15 bifilar turns wound on two 1 meg., V 2 watt 
resistors 

RFC4- 7 turns, #16 wound on 1 meg., 1/2 watt resistor, 
spaced diameter of wire 
SI- SPST toggle switch 
SRI- 50 ma. selenium rectifier 

Tl- power transformer, 125 volts, 50 ma., and 6.3 volts at 
2 amperes (Stancor PA8421) 

VI- WE417 (Western Electric) 

V2- 6AM4 (General Electric) 

V3- 6BQ7 
V4- 12AT7 

XI- Third overtone crystal (International FA-5, see text) 
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WITH A COM Aft CHE 


CONTROLLED ILLUMINATION SIGN 

• HEAVY GAUGE STEEL CASE 

• BRIGHT RED LETTERS ON WHITE 

• BLACK OR GRAY BAKED FINISH 

• WALL OR TABLE MOUNTING 

• AC-DC 6-12-120V (SPECIFY) 

• JUST RIGHT FOR YOUR SHACK 


TO INSTALL SIMPLY CONNECT LEADS TO THE 
COIL OF YOUR ANTENNA CHANGEOVER RE¬ 
LAY. WHEN YOU “FLIP" TO TRANSMIT YOU 
ARE ON THE AIR. 



ONLY 

95 


NET 


AVAILABLE 

r 


IN OTHER 

| COMANCHE PRODUCTS 
STELLAR ELECTRONIC 
* BOX 82 

WHO IS MY 

LANGUAGES 

NEAREST DISTRIBUTOR? 

7.95 

1 GARLAND, TEXAS 
^ NAME 

CALL 

NET 

1 



| ADDRESS 

STATE- 


I 












Surplus Frequency Standard 


Roy E. Pafenberg 
P.O. Box 844 


Fort Clayton, Canal Zone 


EXISTING PARTS 

R1 —150 il Variable 
Resistor 

R2—1000 <! ¥> Watt 
R3—5000 fi Va Watt 
Cl—.0025 mfd. Mica 
C2—.001 mfd. Mica 
C3—.001 mfd. Mica 

51— D.P.D.T. Slide Switch 

52— S.P.S.T. Switch, 
ganged to R1 

XI —4.3 me. Crystal 


X2—2.88 me. Crystal 
AFC—1.2 MH 
VT-1S5—3R6/1299 

NEW PARTS 
C4—.01 mfd. Mica 
C5—20 mfd. 150V 
CR1—Sarkes-Tarzian M-l 50 
Silicon Rectifier 

R1 10 0 y 2 Watt 
R5—1100 n 20 Watt. 

See text. 



A n appealing little item of surplus, still ir 
fairly common supply, is the VO-4 Os¬ 
cillator. The unit is a compact, battery op¬ 
erated, dual frequency, crystal controlled sig¬ 
nal generator. The original application of the 
instrument was as a signal source for use in the 
alignment of the 2880 and 4300 kc if circuits 
of the SCR-510 and SCR-G10 series of field 
radio sets. 

While crystals for the above frequencies are 
supplied, the circuit works nicely with crystals 
from 1 to 12 me. The simplicity and utility of 
the unit as a 1 me standard or as a band edge 
marker, makes conversion to ac worthwhile. 

Fig. 1 shows the schematic of the unit as 
supplied, with the necessary changes and ac 
power supply. The slightly unorthodox wiring 
of the power supply permits best utilization of 
component terminals as tie points. The other 
changes lift the circuit from chassis ground 
and series the filament sections of the 3D6/ 
1299 tube. 

The photographs show the mechanical de¬ 
tails of the conversion. The crystals and the 
silicon rectifier were removed for clarity in the 
photograph. The battery cable is removed and 
the ac cord secured with a Heyco strain relief 
bushing. The bracket for the crystal retaining 
spring is drilled to mount the Sarkes-Tarzian 
M-500 or M-150 silicon rectifier. The required 
filament dropping resistor, in the authors ver¬ 
sion, consisted of a 1000 ohm, 10 watt adjust¬ 
able resistor, mounted in an existing hole, in 
series with a 750 ohm, 10 watt, fixed resistor. 
Any combination that results in approximately 
1100 ohms at between 15 and 20 watts will be 
satisfactory. 

All in all, the compact construction and ver¬ 
satility of this crystal controlled signal source 
make it a desirable project for any ham shack. 
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A PRE-ENGINEERED HAM EQUIPMENT 
CENTER WITH BUILT-IN POWER & 
COMMUNICATION FACILITIES 


A L DEN 


Bring the ham center up out of the cellar—let the whole family share in the 
fascinating world opened up by global communications. The handsome styling of this 

functional unit fits well in any decor—neatly organizes equipment and cables. 

OUTSTANDING FEATURES— 

f \- jjl , 1. UNIQUE power channel safely encloses all inter- 

I L \ connectinq wiring, relays, etc. Eliminates "rat's- 

I l l A \ nest” behind equipment. Room for built-in power 

J 'X.lj--. .- J—_supply, filter network, etc. 

•—-— 2. CONVENIENT "bid switch” with indicating fuse- 

( 2 %-B holder and neon pilot lijrht—additional individu- 

” li jijj ally controlled and fused circuit switches may be 

y j. _ jj if || | added. 

/f l jP--|j j 3. THREE wire detachable line cord brings in all 

I i! j I power—insures proper grounding. 

1 “ s -. [j j 4. TOWER channel has eight 110-volt outlets-—4 

I t;i' above top and 4 below top—with grounding contact 

) —eliminates makeshift outlet strips or adapters. 

/ 6. COMFORTABLE operating position—legs are ad- 

/ justable to suit your individual needs—casters 

I • _s may be added for portability. 

XT jQ -4J 6. MASSIVE 1 %" thick top 26" x 60" provides ample 

.■ tvr , ... , . room for transmitter, receiver, VFO, amplifier, etc. 

IEIUXE STATION .FACILITY . . complete with formica top, De|uxe t ; s white formica - standard is masonite, 

inyl trimmed ends, shelf and all electrical and mechanical - AnTnoTAmr , , , , 

eatures listed above. Approx, shipping weight 190 lbs. '■ ADJUSTABLE shelf, standard on deluxe model, 

n n nonncTON mass holds test, monitoring or other equipment con- 

'art number 5203-2DSFA AMATEUR NET only 5139.95. o venient to operator. 

TANDARD STATION FACILITY OR WORK BENCH ... 8 - END P anel covers removable—provide additional 

omplete with standard steel ends, masonite top, and all storage area for tools, tubes, etc. 

ipplicable features as described above. Approx, shipping 9. DELUXE model equipped with 3 SO-23!) RF an- 

veight 160 lbs. F.O.B. BROCKTON, MASS. tenna lead connectors. 

'art number 5203-2SSFA AMATEUR NET only $99.95. 10. EASILY assembled with 1 -" wrench and screw- 

)rder direct from factory or write to customer department driver—all screws removable with coin. 

for additional information. 11. PLEASING appearance will appeal to XYL. De¬ 

luxe—two tone gray—gleaming white formica top 
hi Ai —vinyl trimmed ends. Standard—gray with brown 

products company masonite top. 

12. HEAVY #auj?e bonderized steel construction with 

BROCKTON, MASS. baked enamel finish will last a lifetime. 


Standard 

$ 99.95 

Deluxe 

$ 139.95 


PRODUCTS COMPANY 


BROCKTON, MASS. baked enamel finish will last a lifetime. 

.dditional accessories will be available soon—watch for advertisement. Specs, and prices subject to change without notice. 






Herbert S. Brier, W9EGQ 
385 Johnson Street 
Gary 3, Indiana 


A 

Simple 

And 

Efficient 

Phone 

Patch 


S implicity, economy and efficiency are the 
features of the phone patch described here. 
Tl, a single plate to push pull grid audio 
transformer with a 1:2 turns ratio (Stancor 
A-520) is used as a 1:1 coupling transformer 
between the telephone line and the receiver 
and transmitter by using only half of its sec¬ 
ondary winding. Capacitors Cl and C2 isolate 
the dc in the telephone line from Tl. Capaci¬ 
tors C3 and C4 and resistors R1 and R2 act 
as a filter to keep the hum and other low fre¬ 
quency noises frequently heard on phone 
patches from modulating your transmitter. 

When SW1, a dpdt. neutral-center (switch- 
craft 30374) lever switch, is in the center 
position, the patch is completely disabled. 
When it is in the “Receive” position, the sig¬ 
nal from the receiver is piped into the tele¬ 
phone line via PL1, which is plugged into the 
receiver phone jack. Alternatively, it may be 
connected to the 500-ohm output terminals of 
the receiver. Signal level is controlled by the 
radio receiver volume control and should be no 
louder than your own voice in the telephone 



receiver. When SW1 is in the “Transmit” po¬ 
sition, the signal from the telephone line is 
fed into the microphone input jack of the 
transmitter. Its level is controlled with R2. 

The patch is built in a 4” X 4" X 2” metal box 
(Bud CU-883). Parts arrangement is not 
critical. My microphone is the type with a 
connector right on it; therefore, to use the 
patch, I unscrew the transmitter microphone 
input cable from the microphone and screw 
it on PL1. Use shielded microphone cable be¬ 
tween the patch and the receiver and the 
transmitter. 

As there are miles of unshielded telephone 
line connected to the patch when it is in op¬ 
eration, it is not necessary to use shielded wire 
between it and the telephone line. 

Results 

While I take a dim view of the practice of 
running phone patches just to be running 
phone patches, this patch has been used to 
keep a regular phone-patch schedule with Ant¬ 
arctica on sideband for a year. Also, it has 
been used to run phone patches with many o 
the other foreign countries with which sue 
traffic is permissible both on AM and SB. I 
works as well as any other patch I have hear 
or used and better than many of them. 

Although it does not permit “voice break- 
in” on sideband, this is usually an advantage, 
because it prevents both parties from talkin 
at the same time, as often happens when in¬ 
experienced people are patched into each othe 
via hybrid patches. EHS 
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THE MULTIPHASE MODEL MM-2 

RF ANALYZER 



MM-2 Kit ... (less IF adaptor). SI 19. 50 
Wired ... (less IF adaptor). S149. 50 

Plug-in IF adaptors (wired only). 

RM-50 (50 KC), RM-80 (60-80 KC). 
RM-455 (450-500 KC). .. ea. .. $12. 50 


• Monitors the RECEIVED and TRANSMITTED signals. 
Shows flat-topping, overmodulation, parasitics, keyed 
wave shape etc. Silent electronic switching keyed by 
transmitted RF. 

• No tuning required. Broadband response flat 1 MC to 
55 MC at power levels of 5 watts to 5 KW. 

• New variable sweep control for transmit and receive. 

• RF attenuator controls height of pattern. Calibrated in 
3 DB steps. 

• Function selector for ENVELOPE, TRAPEZOID and 
BOW-TIE patterns on transmit. For SSB, DSB, AM 
and CW. 

• Built-in 1 KC audio oscillator, less than 0. 5% distortion. 
With 3" scope, is ideal for complete alignment of SSB 

exciters, 

• For use in series with 52-72 ohm coax lines. A short 
pickup antenna may be used with other systems. 

• Plug-in adaptors available to match 50 KC, 60 KC, 80 KC 
or 455 KC receiver IF systems. Only one simple 
connection to receiver. 

THERE IS NO SUBSTITUTE FOR A SCOPE IF YOU WANT 
THE CLEANEST, MOST PERFECTLY MODULATED 
SIGNAL YOUR TRANSMITTER CAN PROVIDE. THE MM-2 
IS BY FAR THE MOST DEPENDABLE and EASIEST TO 
USE, SINCE IT WAS DESIGNED STRICTLY FOR THIS 
PURPOSE. 



OTHER FINE C.E. PRODUCTS 


Model 100V. .. .New- 100 Watt Broad-Band Exciter-Transmitter . . 
Model 600L .... Broad-Band Linear Amplifier . 

* Model 20A .... Bandswitching SSB Exciter . 

* Model 10B .... Multiband SSB Exciter . 

* Model GC-1 . . . Gated-Compression Amplifier . 

* Model B .Sideband Slicer with Q Multiplier . 


S795.00 
$495.00 
$299.50 
$193.50 
$ 66. 50 
$104.50 


THE 
SSB 
PIONEER 


* Also available in kit form 
AND MANY OTHERS ... WRITE FOR LITERATURE 


MULTIPHASE 


EQUIPMENT 


('fat&uU *7nc. 

1247 W. Belmont Ave. Chicago 13, Illinois 

A subsidiary of Zenith Radio Corp. 
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New Tube Base Coil Forms 



Photo credit-. Jim Gardner 


Fort Clayton 


T he use of tube bases for plug-in coil forms 
is probably as old as the vacuum tube. 

In an effort to make certain tube types more 
reliable in rough service applications, shock 
mounting tube bases have been developed. 
Shown are two representative tubes with bases 
that make excellent coil forms. The OC3W 
voltage regulator tube has a mica filled 
phenolic base 1W in diameter and a usable 
winding length of 1%". The 5R4WGA has a 
similar insulating base, slightly over 2" in 
diameter, with a winding area of l iV'. 

While the use of these “no cost” coil forms 
will not obsolete band switching transmitters 
and receivers, they do add to the range of 
available coil form materials. 


Book Reviews 


Surplus Radio Conversion Manual 
Volume III 

The best selling books for several years now have 
been the various surplus conversion manuals and hand¬ 
books. There seems to be an insatiable demand for 
information on how to convert the world's best radio 
bargains to useful ham equipment. You will find a 
fairly complete listing of the available books on sur¬ 
plus equipment in the Radio Bookshop ad on page 60. 

There is far too much info in this volume to go 
through it item by item. Here are some of the articles 
in this 88-page book: Converting the Command 
Receiver (3-6 me) to Six Meters; Making a Novice 
Receiver for 40 and 80 Meters from the 3-6 me 
Command Receiver; A Plug-in Power Supply for Your 
Command Receiver; Converting the Q-5'er (BC-453) 
for Broadcast Reception; A Noise Limiter for Your 
Command Set; AVC for Your Command Set; Double- 
Conversion Command Receiver for SSB Reception; 
Converting the BC-455 for 20-15-10 Meters and 
Citizens Band; Hopping Up the Command Receiver; 
Converting the BC-603 to a 10-15-11 Meter AM/FM 
Receiver; Plus articles on the APN-I, CRC-7, URC-4, 
MD-7, RM-52/53, 70IA tube, ARC-5 transmitters, 
BC-1253 transmitter, BC-1066, APN-4, MBF, R-28, 
ARC-4, SCR-522, BC-312, BC-342, BC-348, BC-375 & 
191, ART-13, LM. There are schematics of many other 
surplus items in additions. The book is edited by 
Bill Orr W6SAI. 

All this for only $2.50. It's a good deal. 


Television Servicing Handbook 

Those of you who spend much time servicing British 
TV sets with British test equipment will find this 280- 
page hard-cover invaluable. They sent it to us for 
review and we'd be doing them less than fair it 
we were to hold back the news that this volume is 
in print and is rather well done. The price is listed at 
30s, or about $4.20. I suspect that it may run just 
a bit over that by the time if has been shipped over 
here. It is published by Odhams Press Limited, Long 
Acre, London. Radio Bookshop will import it for you 
if you want to avoid the paperwork . . . see ad page 
60. 

... so you want to be a HAM 

This 188-page book by Robert Herfzberg W2DJJ is 
the second edition, completely revised and enlarged, 
of this successful idea. Chapter I tells all about our 
hobby, the various types of licenses, what we do, etc., 
complete with plenty of interesting pictures. Chapter 2 
goes into methods for learning the code. From there 
on the book takes on the proportions of a giant 
catalog, showing pictures and giving brief compli¬ 
mentary descriptions of just about every possible piece 
of commercial ham gear. Bob is probably closer than 
the Handbook, with all its construction projects, to the 
present day spirit of our hobby. 0*d timers will 
remember when the problem was to decide what 
tube to use in the final . . . now we have to make the 
big decision about what brand of equipment we are 
going to buy. $2.95. 









/ 4 BANDS . Small size 

\ Light enough for any 
TV Rotor. 


Model B-24 
2 elements 

Amateur Net 

$54.95* 

• Four Bands—6, 10, 15, 20 

• Maximum element length 
11'-6", boom 6'-10" 

• Turning radius 7' 

• Weight—11 lbs. 

• Gain—comparable to any 
antenna of equivalent size 

• SWR — Less than 2:1 on 
all bands 

• 6061-T6 aluminum 
elements and boom 

• l" diameter elements 
for maximum band width 

• Can be assembled in 
smallest garage 

fPatent Pending 


• For the ham with limited space and those desiring maximum 
efficiency in the smallest size, Mini-Products takes pride in intro¬ 
ducing the first truly Miniaturized multiband antenna, using the 
new Multiple-Hat principlef a new concept in Multiband anten¬ 
nas which provides coverage of any number of bands within a 
two octave range with a single antenna. 

End loading employed on all bands — universally accepted by 
antenna designers as the most efficient method of miniaturizing 
and maintaining the high radiation resistance and radiator current 
necessary for effective radiation. 


Model M-4 MOBILE 

Amateur Net 

‘pea/u'ied, 

• Four Bands — 6, 10, 15, 20 

• Overall height — 5'-8" 

• Up to 5 db. gain over base loaded antenna's of 
equivalent height 

• SWR — Less than 2:1 on all bands 

• I" diameter Radiator for maximum band width 

• Ve-24 base stud — Fits ail standard mobile mounts 


$16.95* 






*NOTE — Pennsylvania residents add A 4 i Sales Tax 



Ask for them at your favorite distributor or order direct from; 

1001 WEST 18th ST., ERIE, PENNSYLVANIA 











ECHO CHART 


Echo Echo 


Staff 


This should be called Hard Facts About 
Echo, Part II, I suppose. The hard facts are 
that we ran an article last month by Don 
Goshay W6MMU which went on to prove that 
you can get a better bounce from the moon 
than you can from elusive “Echo” x and some¬ 
where down in the print shop the chart which 
went with it became lost. Here is the chart. 
With this chart you can figure out ahead of 
time just how much signal you can expect to 
get back from what type of reflector. The next 
time some joker starts to tell you about the 
S-9 signals he got back on two meters when 
Echo was passing over you can whip out this 
chart and set him to looking for other 
phenomenon to explain his expei'ience. 


Band 






width 

Add 

Band 

Add 

Power 

Add 

5 me - 

—30 db 

144 me 

—19 db 

12 , / 2 wat+s 

— 1 6 db 

50 kc ■ 

—10 db 

220 me 

— 15«/ 2 db 

125 watts 

— 6 dt 

5 kc 

0 db 

432 me 

— 9'/ 2 db 250 watts 

— 3 db 

500 cps 

10 db 

1296 me 

0 db 500 watts 

Odfc 

50 cps 

20 db 

2400 me* 

5!/2db 

1 kw 

3 db 

10 cps 

27 db 



10 kw* 

13 db 

5 cps 

30 db 





Dish 


Noise 


Satellite 


Diameter Add 

Figure 

Add 

Diameter 

Add 

2 feet 

—6 db 

2 db 

0 db 

100 feet 

0 db 

4 feet 

0 db 

4 db - 

- 2 db 

1000 feet 

20 db 

6 feet 

7 db 

6 db - 

- 4 db 

2000 feet 

26 db 

8 feet 

12 db 

8 db - 

- 6 db Moon at ! 

D to 6 db 

10 feet 

1 6 db 

10 db - 

- 8 db 239,000 mi ( 

see text) 

12 feet 

19 db 

12 db - 

-10 db 



84 feet* 

53 db 






Note: "Add" indicates plus valued corrections are to 
be applied in the direction of improved system 
performance. 

Example: If a ten foot dish is used on 2400 me with a 
transmitter output of 250 watts, a receiver bandwidth 
of 500 cps, and a receiver noise figure of 4 db, we 
would have a correction of +16+5%—3+10—2=26% 
db. Since we started with a reference of 20 db below 
the noise, our plus 26% db correction would give us an 
expected signal of 6% db over the noise! 

* Asterisk indicates situation of JPL Tracking Facility at 
Goldstone, California. 


SIX METER RECEIVER • TWO METER RECEIVER 

MODEL 505A—50-54mc MODEL 506A—144-148mc 

Here's the ideal low-cost receiver to $Qfi95 

start your six or two meter station on,y 3 inches h, 9 h 

• Excellent sensitivity with stable superregenerative detector 

• Built-in 110 volt AC power supply 

• Fully transformer operated, no voltage doubler 

• Compact, fully enclosed in cabinet—only 3 Inches high 

• RF stage for increased sensitivity and isolation 

• Send-receive switch for muting receiver 

• Band set capacitor for full 4mc bandspread 

• Features stable operation and dependability 

Model 505A, 506A, KIT, complete as above: $29.95 • WIRED: $49.95 

MOBILE OPERATORS: Model 505A, 506A are available with mobile power supply 

instead of AC supply at slight additional charge. 

Send for data on the complete line of NEIL 2, 6 and 10 meter fixed station, 
mobile, and portable receivers, transmitters and transceivers. 

SEE YOUR DEALER, OR ORDER FROM 





NEIL 


COMPANY I 1336 Calkins Rd. • BAker 5-6170 • Pittsford, N. Y. 
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New HAM headquarters ■ 

GRAND OPENING k 

SPECIALS - 


* oraTttl WSSSOUA »Lv«. 'm Q H 

i ” 5 ’«<•*- vmtiwo V 

o worth Wv Awe. ,— x m 

Mou.rwooD "Vs 1 

frtn T4 1 

nm-TwaoB rorw. 


rmrnaiTr 


STORE HOURS: 
Daily & Saturday— 

9 a.m. to 9 p.m. 
Sunday—11 a.m. to 6 p.m. 


You have dealt with WOODY 
before. Well; he’s at it again, 
wheeling and dealing. Xmas 
money waiting for you. Come 
in and visit our special Ham 
section. 




for your old gear. . . . Get 
that buried money out of 
your garage, attic and base¬ 
ment. Clean out your old 
equipment. We buy used Ham 
gear. Commercial, Surplus. 
We’re looking for all com¬ 
ponents of: GRC, I, PRC, 
SCR, BC, TS, IE radio and 


test equipment. 


Westinghouse 0-50 ma 3" 

square meter . $2.50 

WE tel. hand sets .... 1.49 

Speakers.1.39 and up 

Coiled cords 3 cond.. .. 88* 

Coiled cords 4 cond.... 98* 


CHECK THESE PRICES 
COAX CABLE SPECIAL 

RG-8A/U . 8* ft. 

RG-9A/U . 10* ft. 

RG-7/U . 9* ft. 

RG-59A/U. 5* ft. 

All in 500 foot spools. 
Any length cut to order. 


SCR 625 Mine 

detectors . $19.95 

AN/PRS 3 Mine detec¬ 
tors, late models . . 33.50 

100C crystal mike .., 3.88 


Gonset 10-11 con- 
verier . ... 7.95 

Gonset Comm. II 2M. 149.50 
Gonset Comm III 2M . 185.00 

Gonset Comm IV _ 294.50 

BC 620 new boxed ex¬ 
tra tubes . 12.95 

30-40 me mobile 25 
watts 6v power sup¬ 
ply, Xmitter - Rcvr 
exc. condition .... 34.95 

ART 13 Crystal cali¬ 
brator 3 tubes, 200 

kc xtal . 3.95 

Magnetic bulletin 
board a must for 

ham shack. 1.49 

New Silicon 750 MA 

rectifiers .27c ea. 

Ferris mod 22A 85ke 
to 25me 6 bands Sig. 

Gen. microvolter, A 

lab inst. 88.88 

BC 683 27-39 me FM- 
AM. Police, fire, 
paging. Extra set of 
tubes. New. 34.50 


Now: Gonset & Hallicrafters 
Distributor 

Volt-ohmeter 1000 
ohms per volt, pocket 
size AC-DC Ohms. . $6.88 

Keys. 88* 

829B new boxed .... 3.95 

4X125 pair . 17.00 

4X150 new . 7.95 

Coax fittings . 29* 


NEW WINTER CATALOG 
Write for yours today. 


2M Transmitter 100W 
input one package 
table-top size 115v 
60cps power supply 
& ant relay built 
in. 829 final screen 
mod. Complete .... $59.50 




alvaRadio industries STANDARD ELECTRONICS, INC. 

5205 LANKERSHIM BLVD. NORTH HOLLYWOOD,CALIF. TRiongie 7-2/13 
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All Over the World ... DX-ing MERRY CHRISTMAS with 


COSMOPHONE 


u 


1000 


BUONBFESTE 

NATALTZLE 

Vel'z 

Navidafi 


A Self-contained 1 KW Transmitter-Receiver 


A A True Table-top Station with NO Sacrifice 
of Performance 


SPECIFICATIONS 


TRANSMITTER 


INPUT: Full 1 kw on Voice Peaks (Meters Read 2500 V 
at 400 ma) into a pair of 4 x 300 A's 
UNWANTED SIDEBAND: 42 db down 
DISTORTION (SSB): Third order products approx. 32 
db down 

FREQUENCY STABILITY: Drift less than 100 cycles 


CALIBRATION: Built-in 100 kc marker 
AUDIO CHARACTERISTICS: 200-3100 cps 


MIKE INPUT: High impedance 

VOX: Built-in 

LEVEL: Automatic level control 

METERING: Screen, plate, and grid current, plus RF 
output 

RF OUTPUT: 52 ohms 

VFO's: Dual VFO's permit transmitting on the receive 
or any other frequency 

CONTROLS: Vox, Qt, ALC, Grid Tuning, Plate Tuning, 
Antenna Loading, Audio Gain, Band Switch, Meter 
Switch 


RECEIVER 


SENSITIVITY: 1 microvolt for 6 db S/N 
SELECTIVITY: 3.1 kc mechanical filter plus a T-notch 
filter 

STABILITY: Drift less than 100 cycles from a cold start 
at room ambient 

TUNING KNOBS: Coarse gear ratio of 20:1, fine gear 
ratio of 100:1 gives a 1 kc dial reading per division 
CALIBRATION: Built-in 100 kc marker 
IMAGE AND IF REJECTION: Better than 50 db 


AUDIO DETECTOR: Balanced detector for SSB and CW, 
diode detector for AM 


MODE SWITCH: Selects up or low SSB, or up low AM, 
or CW 

DUAL RECEPTION: Two VFO’s permit reception of any 
two frequencies on one band with the flick of a 
switch 

BFO: Crystal controlled 

METERING: S-meter 


CONTROLS: T-notch filter, audio gain, RF gain,antenna 
trimming, tune selector, phone jack, tune A and B 


‘‘The COSMOPHONE 1000’’— a complete Station, Receiver, and Transmitter. 
Dimensions: 17 inches wide, 12 inches high, and 15 inches deep. 

Power Supplies packaged separately, can be placed under operating desk. 
Price: “The COSMOPHONE 1000" with Power Supplies .. .$1,550.00. 


A Product of 




For additional information and dealer nearest you, write Dept. 73-12 


COSMOS INDUSTRIES, INC. 


31-28 QUEENS BOULEVARD 

Long Island City, N. Y.* 
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LETTERS 


Arkansas VHF 

Dear Wayne, 

We’ve enjoyed your pearls of wisdom from time to 
time, but let us say that 73 is the Most . . . really have 
enjoyed my copies. We are looking forward to a real 
cool VHF section in your new sheet. 

In working the various VHF bands we often hear 
this plaintive cry—"Why don't you guys in Arkansas 
get some activity on Six, Two or One and a quarter 
(as the case may be).” As the lawyers say, "I wish to 
refute this plea." We in Arkansas have activity plus 
on Six and Two and the beginnings of activity on 220 
me and 432 me. Down in central Arkansas the VHF 
activity is very ably stirred by the Arkansas VHF Club 
and its associated nets, the Central Arkansas Emergency 
Net and its associated club. 

The Arkansas VHF Club had its beginnings in the 
old Wonder State Net way back in 1956. The active 
president is Ike Roland K5GOW of Malvern. The club 
net on Six covers from Forrest City to Conway and 
from Searcy to Texarkana with relay coverage of the 
state. At present the net numbers 36 members on Six 
and 9 members on Two. 

The Central Arkansas Emergency Net covers Pulaski 
County and the counties that touch it on Six and 75M. 
At present we have 26 mobile units on 6M narrow band 
FM svith almost complete coverage of the area from 

six base stations. 


Net 


Frequency 

Night 

Time 

NCS 

Ark. 

VHF 

Net.. 51.0 

Tues. 

2000 

K50ZE/K5EZI 

Cent. 

Ark. 

Emg. 




Net 


. 51.0 

NBFM 50.25 

Thurs. 

2000 

K5CQP/W5TIE 

Ark. 

VHF 

Net.. 145.05 

Thurs. 

2100 

W5TIE/K5EZI 


In addition to the above we have two Air Force MARS 
nets operating in the area on Six. The 51.0 me frequency 
in Arkansas is almost constantly monitored from 1700 
until 2300 as is the NBFM frequency at 50.25 through 
the day from 0730 until 1700 and later. The 145.05 fre¬ 
quency on Two is sampled hourly from 2000 until 2300. 

The Arkansas VHF Club is setting Spring 1961 as the 
target date for net operation on 220 me and on 432 me. 
Several of the fellows have gear that will operate on 
these frequencies now. We’re in VHF up to our XYI/s 
necks, just ask mine! 

Jake K5EZI 

I'll be listen infor yon anil the gang with my ground 
[none pointed your way Jake . . . Wayne. 


Decoding the Address Label 

In addition to your name and address on 
your label you will find the usual hieroglyphics. 
Our system is deucedly simple since we didn't 
have anyone with enough experience to work 
out a complicated one. The first two numbers 
tel! us when you first subscribed . . . 80: eighth 
month of I960. The last two tell us which is 
the last issue to send . . . 92: September 1962. 
To get away from the nuisance of using extra 
numbers we use an "N" for November, and 
guess what for December. Code appears un¬ 
der the address. 



This advanced design approach, seldom used by 
amateurs but widely used in commercial UHF receivers, 
achieves outstanding performance. It consists of a 
double-tuned cavity preselector, followed by a crystal 
mixer and low-noise IF preamplifier. 


SPECIFICATIONS: 

NOISE FIGURE: 7.5 DB 
GAIN: 20 DB 

IMAGE REJECTION: GREATER THAN 40 DB 
IF REJECTION: GREATER THAN 80 DB 
ALL OTHER REJECTION GREATER THAN 60 DB 
TUBE COMPLEMENT IN21E, 6BC4, 6BC4, 

I2AT7. 6AK5 . IN295 
STANDARD MODELS AVAILABLE: 

WTC-I296B IF OUTPUT FREQUENCY 50-54 MC. 
WTC-1296A IF OUTPUT FREQUENCY 51-55 MC. 
V/TC-1296N IF OUTPUT FREQUENCY 30.5-34 5 MC 
W1C-1296C IF OUTPUT FREQUENCY 28-32 MC. 

PRICE $134.50 (ANY MODEL! 
ALSO AVAILABLE: WTC-432, PRICE $119.50 


TAPETONE INC 10 ARDLOCK PLACE 

IMI-Ciwmc, WEBSTER, MASS. 


VESTO TOWER 

Survives 156 mph 
HURRICANE "DONNA” 

Vesto's famous 
“Hurricane-Proof” 

Construction is 
the Reason! 


NO GUY WIRES 

EASY TO ERECT 

Step-by-step 
instructions given! 
Can be taken down 
and moved easily! 

HOT DIP 
GALVANIZED 

to last a lifetime! 

Prices start at 

$14900 

EASY PAYMENT PIAN! 

Write for new, 
FREE literature! 



THIS VESTO TOWER 
WITHSTOOD HURRICANE 
"DONNA" IN FLORIDA 


VESTO CO., INC. 

20th and Clay St. 
North Kansas City, Mo. 
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PROPAGATION CHART 
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Technical Broadcasts 

You really ought to listen to the interesting 
alks being given each Sunday from 2-4 p.m. 
(EST) on 3295-7540-15,715 kc. 

3ec. 4 —David P. Sarett: Principles of Guidance 
and Navigation, and Inertial Devices. 

Dec. I I— G. W. Davidson: Analog and Digital Com¬ 
puters. 

Dec. 18— J. Foster: Design and Application of Spechl 
Development Test Equipment. 

Jan. 8 —R. R. Darden: Exotic Applications of Semi- 
Conductors. 

(All speakers are from the American Bosch 
Arina Corporation). 

(There will be no broadcasts on the Christ¬ 
mas and New Year Sundays). 


New Product 

Gonset G-63 

This new receiver by Gonset nets for a bit under 
$250 and has a lot of interesting features. It is a 
ham-band only receiver and covers 80 thru 6 meters. 
If has separate second detectors for SSB/CW and 
AM, a peaking Q-multiplier and temperature and 
voltage compensated HF and BFO oscillators. Drop a 
card to Gonset Division, Young Spring & Wire Corp„ 
Burbank, California for more details and a bigger 
picture. Tell 'em you saw it in 73, even if you didn t. 
Or tell 'em you didn't see it in 73. Just get 73 in 
there somewhere. 



THE NEW ^ LA-400-C 
800 WATTS PEP SSB 
LINEAR AMPLIFIER 



NOW 800 WATTS PEP 
FOR ONLY *164.95 
THE "BEST BUY" YET 


NEW modern styling! NEW high efficiency 3 element 
band-switching pi net. Puts more power into ony 
antenna or load from 50-70 ohms. For SSB, DSB, Linear 
AM, PM, CW and FSK. All bands 80-10 meters. May be 
driven to 800 WATTS PEP SSB with popular 100 watt 
SSB exciters. Uses four modified 1625's in grounded 
grid. On customers order, will be furnished with 837's. 
(note: 1625's and 837's are not directly interchangeable, 
since sockets are different.) Typical P&H Low Z untuned 
input. TVI suppressed. Parasitic Free. Meter reads grid 
drive, plate current, RF amps output. Heavy duty power 
supply using 816's. NEW modernistic grey cabinet 
measures approx. 9" x 15" x 10 '/j". Panel is recessed. 
WANT TO SAVE MONEY? BUY IT IN KIT FORM. It's a 
breeze to assemble and wire. BEFORE YOU BUY — SEE 
THE NEW LA-400-C AT YOUR DEALERS. 


LA-400-C Kit complete with tubes.$164.95 

LA-400-C Wired and Tested.$219.95 



Propagation Charts 


The bands listed are MUFs and a higher 
band will not work for the time period listed. 
Lower bands will work, but not nearly as well. 
Times are GMT, not local time. 

These charts are to be used as a guide to ham 
band openings for the month of December, 
I960 to the various countries listed. I will be 


David A. Brown K2IGY 
60 New York Avenue 
West Hempstead, N. Y. 

interested to hear of your results in using these 
charts and to know what other areas you 
might wish included in future charts. 


Advanced Forecast: December I960 

All days good except Fair on 5-6, 30-31. No bad days! 


l J A «. ATIklC . Cl 







Vagabond Ham 


A vagabond’s life is the life I live 
Along with others, ready to give 
A friendly laugh and a word of cheer 
To each vagabond friend, both far and near. 

I travel the air waves, day or night 
To visit places I’ll never sight 
From the rail of a ship, or from a plane 
Yet I’ll visit them all again and 'again. 

I never hear from a far off land 

That my pulse doesn’t quicken. With careful hand 

I tune my receiver and VFO dial 

To make a new friend and chat for awhile. 

Africa, Asia, they’re all quite near 
In as easy reach as my radio gear 
With the flip of a switch, the turn of a knob 
I can work a ZL, a friend named Bob. 

There’s an LU4, a fellow that’s grand 
Who’s described to me his native land 
'Till l can hear the birds, and feel the breeze 
.4s it blows from the slopes of the mighty-An#edT 

l learned of the surf, and a coral strati#, /■ 

The smell of hybiscus where palm trees stand 
’Neath a tropical moon, silver and brigtft 
From an FGSaMhat 1 worked one night. 

7m 
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Fve thrilled to the tales of night birds’ screams 
In the depths of the jungle where death-laden streams 
Flow’neath verdant growth of browns and greens 
From a DU6 in the Philippines. 

The moors of Scotland, a little French Shrine, 

German castles on the River Rhine 
Of these things I’ve learned, over the air 
Without ever leaving my ham shack chair. 

There’s a KL7 on top of the world 

To whom the Northern Lights are a banner unfurled 

That sweeps across the Arctic night 

Makes the frozen sky a thing of delight. 

Tales of silver and gold and precious stones 
Ancient temples and molding bones 
Where the natives, I’m told, are tall and tan 
By an XE3 down in Yucatan. 


Ken Johnson W6NKE 


Througlis r _ _ 

And one ithy. froik^opt)U"TKe~world'8 end :i ' ' 
We’ll meet on the air, my Vagabond friend. 


59 * 99 kJA^ATiklC 











{. . . de W2NSD continued from page 7) 
aonth period so we could find out specs and 
trices without having to send for that 
further information” which takes from days 
o weeks to arrive? Even a brief listing would 
>e helpful. 

This could get to be pretty prohibitive if it 
veren’t for the low advertising rates of 73. A 
[uarter page ad is still only $40. 

Audio Booster Note 

Jim Kyle points out that the value of R13 
n the circuit may have to be changed to 
jalance things if your rig has an input im- 
jedance which is different than his. If you’ve 
lad any trouble in getting a balance this 
should help. For instance with a 1 megohm 
nike and a 1 megohm input R13 would have 
o be 2.2 megohms. 


Chortle 

Propagation forecasting, like weather fore- 
:asting, is divided into several schools of 
;hought. 

In comparing the Propagation Charts in the 
November 73 with those in other ham maga- 
:ines I was surprised to notice that Dave 
3rown had forecast the period of November 
[2-15 as one of very bad conditions, while the 
)ther forecaster had promised that these dates 
vould produce the best conditions of the month. 

While visiting the Voice of America studios 
>n November 16th to record a program for 
;he VOA Ham show, Bill Leonard W2SKE 
md Gene Kern W2BAK discussed at length 
;he worst radio blackout in recent years which 
struck from November 12-15. 

Congratulations K2IGY and keep up the 
*ood work. I’ll bet you were really worried 
.vhen the National Bureau of Standards issued 
sheir November 9th advanced forecast for 
November 10-16th and predicted normal con- 
litions. 


News Clippings 

Marvin Lipton VE3DQX, in addition to 
sending out a monthly bulletin to all editors 
if club bulletins to help them get news for 
:heir publications, will be exerpting news items 
which have made the newspapers for us to 
print in 73. Please scan your local paper care¬ 
fully and send Marvin anything hammy that 
creeps in. Or send it to 73 and we’ll forward 
it up to Marvin for condensing. Send it in, 
good or bad, to Marvin Lipton VE3DQX, 311 
Rosemary Road, Toronto 10, Ontario, Canada. 

Shorts 

I hate to embroil you in editorial problems, 
somewhat. Bluntly put: we need more short 
items, stuff that obviously doesn’t require full 
(Continued on page 57) 


"its here" 

CUMASTER 

MERCURY 


CUMASTER 

ZEUS 

Three years of development and field testing 
were required to produce -these worthy successors 
to the Climaster 62TI0. 

Note some of the advantages you get with these 
new units: 


9 Dual Band Coverage ... 6 and 2 meters 
9 Self Contained STABLE VFO 
9 Compact, Modular Construction 
9 Automatic Modulation Control 
9 High Level Modulation 
9 High Efficiency Tank Circuits 
9 Ease and Convenience of Operation 
CUMASTER MERCURY . 200 Watts AM Carrier Output 

CUMASTER ZEUS ... 90 Watts AM Carrier Output 



LABORATORIES 

DIVISION OF CLEGG, INC. 


Rt. 53, Mt. Tabor, New Jersey . OAkwood 7-6800 


CHECK* THESE ITEMS 

Crystals, type CR27U, 28.5556 me (in 10M phone 
band). Can be used with Johnson or Heathkit rigs. 

$1.95 

Time Delay Relay, I lOvac motor operated type, adj. 
2 sec-50 min. Size 5'/2x5V2x5V2. Westinghouse. 

Sold for $90.ur cost. $6.50 

Meter, 0-500 fia, 2 V 2 " round type. $2.65 

Sigma Relay type 4-F 8000 ohms, pulls in at 1 ma. 

5 prong can. $4.75 

Thordarson Plate Transformer, 220v pri, 3000 vet 

(a) 300 ma sec. Shipping weight 69 lbs.$17.95 

Open Frome Choke, 2 Hy, 0.650 amis, 15.8 ohms dc, 

4 lbs.- $3.25 

Par Metal Relay Rack type 2520, 24" x 21" x 12", 

18 lbs... $5.25 

Astron Capacitor type MET-1.53M, 3 mfd 150v metal- 
ized paper type, non-polarized metal can. Orig. 

cost about $5.ur cost. $0.99 

Capacitor, 4 mfd 10,000v Westinghouse Inerteen.... 

$65.00 

WE STOCK: Gonset, Solar, National, International 
Crystal, Johnson, UTC, Westinghouse, Cushcraft, 
B & W Coils, Dow-Key Relays, Mosley Antennas, 
Eico , and many others. 

Write for our bargain list. If you're in the neigh¬ 
borhood stop in and say hello to Russ Spera, W2URU 
’from your check book, what else? 


Spera Electronic Supply 

37-10 33rd St., Long Island City I, N. Y. 
STillwell 6-2199 STillwell 6-2190 
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Name 


Call 


Address . . . 

City. 

.... years. 


.Zone.State. 

Start: Oct.— Nov.— Dec.— Jan.— (Check one) 
73 Magazine; 1379 East 15th St., Brooklyn 30, N. Y. 


$3 yr. 

$5 2 yrs. 
$4 yr. DX 



Name.Call .. 

Address . 

City.Zone.State. 

.... years. Start: Oct.— Nov.—- Dec.— Jan.— (Check one) 
73 Magazine; 1379 East 15th St., Brooklyn 30, N. Y. 







































SOLAR SYSTEM VI 


SIX METER 
TRANSCEIVER 


RECEIVER 


Better than Vs mkrov©H 
10 fce MWcttvtty (fe dfc sfo*r>). 

Double tofmtnkfit for *#f#e*f/!ty, smtge 
•ntf nmtdsvt^y, 

VaJtege r# 9 uMsci e**l8eto** for sfab8%.. 

Up to 5 wefts audio output for 'eeferaal ipeeSte* 

$m contained *j*wwt<*. 

l«' 9 « 6: t vemtev dial for easy tuning. 

; ••Jadt for beedtot output. 

Built-In npite limiter. 

Spotting switch for reroing receiver and 
trensmitter. 


MECHANICAL 


Weigh* a only IS pound* . .. you car- carry it 

anywhere «*$%. 

Sri# i* 8”tl2" dsep to lit lender dash or Into a 
iurtcase. 

On* piece double plated chasm for stability and 
long rust-proof life. 

Renwves from case easily lor servicing. 

Carrying handle easily removed for guide mobile 
intfollafions or used as a mounting bracket. 

Stael case with fine crackle finish. 

All components are standard and replacable (no 


TRANSMITTER 


12 Watts input to a 5763 
High efficiency plate and semen modulation 
for maximum '‘punch" 

Uses popular and inexpensive 3 me crystals 
(Ff-243 holders} 

Provision for VFQ operation 

Pren-to-telk 

Watered 

Microphone: crystal, ceramic or carbon 
50-75 ohm output (wS match standard auto 
receiving whip} 

printed dr coif boards). 

Front panel is recossea and etched so lettering 
cannot wear off. 

Mounting feet are instantly removable. 


POWER SUPPLY 


Self contained vibrator power supply for 6 vdc, 
. . .12 vdc and 110 vac* 

Nothing else to buy. The change of power source 
can be made in seconds. 

Separate power cords provided for dc and *c 
inputs. 


for ... 

* 189 51 


Mobile 

Fixed Station 

Emergency 

Aviation 


SOLAR ELECTRONICS 



For information send to . . . 


Corp. 149 Wooster Street 
New York 12, New York 


Subscription Department 

If you like to build, you'll like 73 


. . and maybe you have some friends who 
/ould appreciate getting the next dozen issues 
if 73. We're guaranteeing you a continued 
upply of good construction articles, well writ- 
en and easy to understand technical articles, 
nd the usual guff from the editor. We'll be 
/asting no space on monthly columns. We'll 
;ontinue to run more pages of articles than 


any other ham magazine. Ham radio is the 
best hobby in the world . . . enjoy it with us. 
Rates: $3 per year; $5 for two years; $4 per 
year for DX stations outside of the U.S. & 
Possessions, Canada and Mexico. Note that 
the sub blanks are cleverly designed so you 
can send 'em to friends. Make note if we are 
to send a gift card for you. 


Name. Call . $3 yr. 

Address . $5 2 yrs. 


City.Zone.State. $4 yr. DX 

.... years. Start: Oct.— Nov.— Dec.— Jan.— (Check one) 

73 Magazine; 1379 East 15th St., Brooklyn 30, N. Y. 
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2-METER 



HALO ANTENNAS 

ixed and Mobile, fop both 6 and 2 meters, by 
the pioneers in horizontal polarization for mobile 
communications. 

^i -Par also manufactures a quality line of 
antennas for amateur, TV, FM and commercial 


services. 



6-MFTER 


AT YOUR 
DISTRIBUTORS 
OR 

WRITE DIRECT 


Hl-PAR PRODUCTS CO. « fitchburg, mass. 


the famous Bendix MRT-90 transceiver 
is now available! 



Complete with 19 tubes (at less than the cost of the lubes. 

0.8 uv sensitivity receiver. 

Double conversion, crystal controlled for extreme stability. 

1 wait push-pull output transmitter, crystal controlled, phase modulated. 
Built -in antenna relay, BNC connector for antenna. 

6 volt dc power supply on separate chassis, plugs into transceiver. 

Tuned to 138.06 me, easily converted to 144 me, instructions inch 
Transmitter ideal for driving 6146 for higher power. 


only 

$3995 


This transceiver was origi¬ 
nally built for telemetering. 
Ideal for a mobile trans¬ 
ceiver. 

• model control 

• telemetering 

• home station 
transceiver 


METRO ELECTRONICS CORP. 


172 Washington Street 
New York, N. Y. 







(. . . do W2NSD from page 53) 

irticle treatment. The object is to try to com¬ 
pete our articles without having to jump them 
o the back of the magazine. Readers get all 
lustered when we start an article in the 
niddle of a page so the best solution is to 
jse the R’s I) system and fill in the blanks 
vith little spots. 

How Are We Doing? 

This is the question I get asked most. I 
assume that a lot of you would like to know. 
Well, we’re not doing as well as I’d hoped, but 
we’re doing better than I planned, we are just 
about breaking even on publishing expenses, 
with nothing yet left over for salaries. This, I 
believe, is considered to be a runaway success 
in the publishing field. Our circulation should 
be passing 20,000 with the January issue. 

Wayne Green W2NSD 


New Book 


Repairing Transistor Radios 


Now that transistor radios arc turning up everywhere we 
find that we amateurs are frequently called upon for 
diagnosis and surgery. In all probability there arc now one 
or more of these miniature frustraters in your household. 
Be ready when they gasp their last gasp, have a copy of 
Rider ZZ270 at hand so you'll knoze where to find the 
patients’ pulse. This $3.50 hook rovers the subject with the 
usual Rider thoroughness, exhaustively illustrated. John F. 
Rider Publisher, 116 West 14th Street, New York 11. 


EVERY HAM NEEDS THIS FAMOUS 


V I 11 II O I* I. li \ 

The Original Vibro- 

cision machining 

^ tors. Adjustable to 

SEMI-AUTOMATIC any speed and will 

not tire the arm or 
upset the nerves. Good for 30 or more years even 
under rough usage. Comes in five models, standard 
or deluxe and is priced at only $15.95 to $29.95. 


VIBRO-KEYER 

A keying mechanism ^ 

to be used in building 

units. Features a beige 

4 V 2 " and weighing 2% - V 

lbs. A thing of beauty 

with the same large ^gjm. 

sized contacts, main frame and super finished parts 
as the DeLuxe Vibroplex. Red finger and thumb 
pieces and trunion lever. Adjustable to suit your 
speed. Priced at $15.95. Order today at your dealers 
or direct. 


THE VIBROPLEX CO., INC. 

833 Broadway • New York 3, N. Y. 



R-F WATTMETER 

Model PCA-I 

$14.95 

FEATURE S 

• Tuning Citizens Band 
Xmtrs 

• Tuning Low Power 
Ham Rigs 

• Timing Mobile Xmtrs 

Police-Fire-Taxi-Bus-Ham 

• Timing Antennas 

• Checking Modulation 
Quality 

SPECIFICATIONS 

• Reads Power to 10 Watts 

• Field Strength Meter 

• Modulation Monitor 

• Built-in 10 Watt 52 Ohm Load 

Manufacturers reps and distributors interested in a 
few extra pennies please write. 

Order through your local parts 
distributor or send direct to: 

PRECISION COMMUNICATIONS 
ACCESSORIES 

674 Eighth Ave., New York 36, New York 



GHOST 

SHIP! It 

...by Walker A. Tompkins K6ATK 

Thousands of hams and their 
Jr Ops enjoyed SOS AT MID¬ 
NIGHT. Now read the further 
adventures of Tommy Rock¬ 
ford in this new ham radio 
novel. Packed witli action. 

Only $2.95 

Order from 

RADIO BOOKSHOP 

1379 EAST 15TH STREET 
Brooklyn 30. New York 
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YOUR KIDS WILL idllJ 

(if they can get this Key- 
municator R away from you) 




This is a hand key, complete with a built-in 
transistorized CW oscillator, long life battery 
(also built-in) and an earphone. Great for 
learning the code . . , will transmit over wires 
for miles to friends ... or can be used 
on VIIF bands for sending ICW. Comes 
mounted on a 9” x 12" base with the Morse 
code printed on it and a supply of message 
blanks. Ready to use. Any number may be 
connected together. 

. . . at your distributor . . . $9.95 

DOW-KEY COMPANY 

Thief River Falls, Minnesota 


U. S. '1 ELECTRONICS 

a division of AMBER INDUSTRIAL CORP. 

1920 E. EDGAR ROAD (Right on Highway U.S. 1) 
LINDEN, N. J.-across from ESSO RESEARCH LABS 

PLENTY OF FREE PARKING! 

30 minutes by Public Service from N. Y. C. 

OPEN FOR RETAIL 

after 15 years of wholesale only—now you can buy 
choice surplus electronics—from our enormous and 
varied stocks—material for the whole electromagnetic 
spectrum. 

R8/ARN-8 75 me RCVR 7 tubes.$ 9.95 

RT-86/APW-1 Exc. for conversion to 


GO-9 Brand new . 69.50 

SCR-522 XCVR EXC W/Tubes .22.50 

SCR-522 XCVR L/New. W/Tubes . 17.50 

BC-603 RCVR New. W/Tubes. 15.00 

BC-604 XMTR Brand New. W/Tubes. 8.50 

BC-603 AS Is, Less Tubes. 5.00 

DM-34 RCVR DYN 12V. New . 5.00 

BC-458 XMTR 5.3-7mc. New . 7.50 

PE-117, 120 Power Supply, Vibrator.... 3.45 

Famous PE-103 Dyn. New . 14.50 

PE 103 Excell. Condn. 12.50 

BC-312 New Condn.72.50 

T-26 Mobile Chest Mike, New $1.00 ea.5/ 3.00 

5F or 5G 60 Cycle Synchro $15.00 ea.2/ 25.00 

10MFD 600v Oil Cond, New. G.E. 1.00 

15MFD 600v Oil Cond. New. G.E.. 1.50 

.00025 MFD. 8000 volt Peak $1.00 ea.6/ 5.00 

MP-22 Mast base, exc. mobile mt. New...... 1.95 

THOUSANDS OF ITEMS-THOUSANDS OF BARGAINS! 

Write for free listing—25% deposit on C.O.D. orders— 
Minimum order $5.00. All prices f.o.b. Linden, N. J. 


Other Ham 

R ATHER than devote half or more 
of 73 to the printing of news ol 
interest to specialized groups we be¬ 
lieve that it is our function to do every¬ 
thing possible to encourage the pub¬ 
lishers of bulletins which cater to these 

HAM-SWAP. Published by Ham-Swap, Inc., 35 East 
Wacker Drive, Chicago I, Illinois. Editor is Ed Shuey, 
K9BDK. Subs are $1 per year by 3rd class mail, $3 for 
1st class, $5 airmail, and $7.20 special delivery. Pub¬ 
lished twice a month. Contains classified ads entirely. 
This is your best bet for an inexpensive way to sell 
ar swap some gear in a hurry. Within two weeks 
oeople are answering your ad. 

FLORIDA RTTY BULLETIN. Fred W. DeMotte 
W4RWM, P.O. Box 6047, Daytona Beach, Florida. $3 
per year including membership in Florida RTTY 
Society. Mostly operating news with a bit of technical 
info now and then. All TT men should be getting 
this. 

SOUTHERN CALIFORNIA RTTY BULLETIN. Merrili 

L. Swan W6AEE, 372 West Warren Way, Arcadia, 

California. $2.75 per year, not including membership in 
Society. Operating news and some technical articles. 
This is the oldest TT bulletin going. All TT men should 
also get this one. Monthly. 

73 HAM CLUB BULLETIN. Marvin Upton VE3DQX, 

311 Rosemary Road, Toronto 10, Ontario, Canada. 
Sent free to all editors of ham club bulletins monthly 
to keep them abreast of what is going on with all 
the other ham clubs. This is an excellent source of 
news for putting together your club bulletins. To sub¬ 
scribe to this news bulletin just send a copy of your 
own club bulletin to Marvin. 

WESTERN RADIO AMATEUR. Don Williamson 
W6JRE, 10517 Haverly Street, El Monte, California. 
Monthly. Subs are $2 per year, $3.50 for two years, $5 
for three years. Operating news of west coast activity, 
columns on DX, SSB, YL, and some articles. 48 pages. 


co 
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Publications 

nterests. These bulletins bring you the 
lews you want in far greater detail and 
n much less time than is possible in a 
nonthly magazine where it usually takes 
■wo months for news to get into 
arint. 

ilDEBANDER. Official organ of the Single Sideband 
Kmateur Radio Association, 12 Elm Street, Lynbrook, 
.. I., N. Y. Subs include membership to SSBARA: $3 
:er year. Monthly. Primarily operating news and chit- 
hat for the SSB DX gang. Columns by W8YIN, 
C5MWU, K6EXT and occasional technical info. 

'HE MONITOR. Mar-Jax Publishers, 507 West Davis 
street, Dallas 8, Texas. $1 a year, 3 years for $2.50. 
Monthly. Largely operating news. Columns: YL, Club 
Meetings, Arkansas News, Mississippi News, Florida 
Jews, DX, Missouri News, MARS, California News, 
.ouisiana News, VHF News, Oklahoma News, Rio 
Drande Valley News, Novice News. 

/HF AMATEUR. 67 Russell Avenue, Rahway, New 
lersey. $3 year. Monthly. Operating news for VHF 
men. Some technical info. 

DX-QSL News Letter. Clif Evans, K6BX, Box 385, 

Bonita, California. Published quarterly. 40 <} each; An¬ 
nual subscription $1.25 (four copies) by first class 
nail ($1.50 for DX stations). Lists all QSL Bureaus, 
managers for rare DX stations, etc. 

DIRECTORY OF CERTIFICATES AND AWARDS. CIH 

cvans, K6BX, Box 385, Bonita, Cal. Complete Direc¬ 
tory plus one year of revisions (quarterly) $3.50. Add 
75<? for 1st class mail; $1.25 for airmail; DX stations 
1st class mail add $1.00. Needless to say, this is the 
most complete collection of data on the hundreds of 
certificates and awards available. 

MOBILE NEWS. Published monthly by the Amateur 

Radio Mobile Society, 79 Murchison Rd„ Leyton, E. 
10, England. Joining fee ar.d I year sub. is $2.50. 

DX BULLETIN. Don Chesser W4KVX, RFD I, Burling¬ 
ton, Kentucky. DX news in depth. Published weekly. 
3rd Class mail $5 year; 1st class $6; Airmail $7.50. 
DX rates on request. 
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the Only Complete Line of 

V. H. F. ANTENNAS 

3 / 4 - li/4- 2 -6 METERS 

• BEAMS • DUAL STACKS 

• QUADS • COUNEAR ARRAYS 

• MOBILE HALOS 

See your distributor or write tor Free Catalog 


CUSHCRAFT 


621 HAYWARD ST. 
MANCHESTER, N. H. 


FREE Catalog 

I* OF THE WORLDS FINEST 
13^ ELECTRONIC GOV'T 
| SURPLUS BARGAINS 




>1 


r Receivers, Transmitters. Microphones, 
Meters. Headsets, Amplifiers, Gen¬ 
erators, Test Equipment. Telephone Equip¬ 
ment. Motors, Dynamotors, Power Supplies, 
Antennas, Cable, Transformers. Inverters, 
Etc.-Etc. 

Address Dept. 73 


Zy Fair Radio Sales 

2133 ELIDA RD. 

™ Box 1105 • LIMA, OHIO 


MOBILE 

POWER 

SUPPLY 

MODEL 

A12/600/200 

NOW 

$ 59.50 



This 12V input dc tc dc transistorized converter is 
conservatively rated for continuous output of 120 
watts at 600V or 300V, or any combination of 600 
and 300 volt loads totaling 1 20 watts. 

High efficiency, small size, and light weight, plus 
freedom from maintenance, conserve your battery 
and increase the enjoyment of mobile operation. 


ELECTRONICS DIVISION 

GLOBE INDUSTRIES, INC. 
525 MAIN STREET 
BELLEVILLE, NEW JERSEY 











Instructions for using 
Radio Bookshop: 

1) Read list of books and mark those you 
must have. 

2) Check off the same numbers on the or¬ 
der blank. 

3) Total up the bill and enclose a check, 
money order or cash. 

4) Put the whole works in an envelope, 
address and mail. 

5) Don't forget the stamp. 

6) Or your return address. 

1— ELECTRONICS & RADIO ENGINEERING-Terman. One 

of the most complete text books ever printed, 1078 
pages. Theory, but easy on the math. $14.50 

2- ELECTRICAL ENGINEERING HANDBOOK—Mcllwain. 
Formulas, tables, circuits. A real handbook. 1618 pages. 

$ 10.00 

5—ANTENNAS—Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $11.50 

10-1, LIBERTINE—Shepherd (K20RS). Racy 35<J book, a 
best-seller. Specially priced for you at . . . 50c 

20- RTTY HANDBOOK-Kretzman (W2JTP). A-Z of ham 

Teletype. Very popular book, low supply. $3.00 

21- VHF HANDBOOK-Johnson (W6QKI). Types of VHF 

propagation, VHF circuitry, component limitations, an¬ 
tenna design and construction, test equipment. Very 
thorough book and one that should be in every VHF 
shack. $2.95 

22- BEAM ANTENNA HANDBOOK-Orr (W6SAI). Basics, 
theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham 
stations need a beam of some sort . . . here is the 
only source of basic info to help you decide what beam 
to build or buy, how to install it, how to tune it. $2.70 

23- NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license, build a station and get on the air. 

$2.85 

24- BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 

How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL's, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 

28-TELEVISION INTERFERENCE-Rand (W1DBM). This is 
the authoritative book on the subject of getting TVI out 
of your rigs and the neighbors sets. $1.75 

32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 
pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 
40-RADIO HANDBOOK, 15th EDITION—Orr (W6SAI). 
This is far and away the best amateur radio handbook 
ever printed. Over 800 pages. $7.50 

45—CURTA COMPUTER. The world's smallest computer. 
Send for detailed information. Makes the slide rule look 
sick. Like a big Monroe computer only hand size. 

$125.00 

47 - PRACTICAL ELECTRONICS - Hertzberg (W2DJJ). 
Almost solid with pictures. Touches lightly on many 


aspects of electronics: ham radio, TV, transistor radios, 
hi-fi, microwaves, trouble-shooting. Novice station, an¬ 
tennas, test equipment, etc. $2.50 

48— BASIC ELECTRONICS-Covers subject completely. 
Written for use with RCA Institute training course. $9.25 

49— ELECTRONIC COMMUNICATION-Shrader. Huge book 

aimed at giving all information necessary for FCC 
commercial and amateur licenses. $13.00 

50— MICROMINIATURIZATION—This is the standard text 

on the subject. Don't see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 

52- HOW TO READ SCHEMATIC DIAGRAMS-Marks. 

Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual circuits find carries 
through complete equipments. $3.50 

53- BASIC ELECTRONIC TEST PROCEDURES-Turner. This 

book covers just about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, transistors, photocels, distortion, tubes, 
power . . . etc. $8.00 

54- HAM RADIO HANDBOOK-Hertzberg (W2DJJ). This 

is a lavishly illustrated book to interest people in the 
hobby of ham radio. Tells how to get your ticket, select 
a receiver and transmitter, learn the code. Pictures and 
info on just about every commercial piece of ham 
equipment. Better than a catalog. $2.50 

55- TRANSISTOR CIRCUIT HANDBOOK—Simple, easy to 

understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 

56 - RADIO TELEPHONE LICENSE MANUAL - Smith 
(W6BCX). Brand new question and answer study guide 
for FCC commercial licenses. $5.00 

57- QUAD ANTENNAS-Orr (W6SAI). Theory, design, 

construction and operation of cubical quads. Build-it 
yourself info. Feed systems, tuning. $2.85 

58- ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI). 

General coverage, mobile and directional antennas for 
27 me. band. Build & tune 'em. $1.00 

69- S-9 SIGNALS—Orr (W6SAI). A manual of practical, 

detailed data covering design and construction of highly 
efficient, inexpensive antennas for the amateur bands 
that you can build yourself. $1.00 

70- CITIZENS RADIO CALL BOOK-Lists all calls issued 

until January 1960, plus lots of CB info. $3.95 

71- CITIZENS RADIO CALL BOOK SUPPLEMENT-Calls 

from January 1960 until July 1960. $3.95 

72- ABC's OF HAM RADIO-Pyle (W70E). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License. 112 pages. $1.50 

73- 101 WAYS TO USE YOUR HAM TEST EQUIPMENT— 

Middleton. Grid-dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise generators, and 
reflected power meters are covered. Tells how to chase 
trouble out of ham gear. 168 pages. $2.50 

74- HANDBOOK OF ELECTRONIC TABLES & FORMULAS- 

Formulas & laws, constants, standards, symbols and 
codes. Math tables, misc. data. $2.95 

75- BUILD-A-WARD QSL ALBUM-Mount your prize QSL's 

in this album. Room for 100 cards in each album plus 
labels for just about all possible operating awards. A 
fine way to show off your cards. $1.95 

76- MODERN OSCILLOSCOPES & THEIR USES-Ruiter. 

Second edition. Shows what a 'scope is, what it does 
and how to use it for radio, TV, transmitters, etc. 346 
pages. $6.50 

77- BASIC ELECTRICAL MEASUREMENTS-Stout. Second 
edition. Covers aids to computation, measurement of 
resistance, galvanometers, shunts, standard cells, poten¬ 
tiometers, alternating current bridges, mutual inductance 
measurements, bridge accessories, instrument trans¬ 
formers, magnetic measurements . . . and lots more. 

$11.65 



78— INTRODUCTION TO ELECTRICAL CIRCUITS-Jackson. 
Deals with exactly what electronics and electrical en¬ 
gineering technicians need to know. Complete coverage 
of electrical circuit theory, from beginning level. De¬ 
velops concepts of current, voltage, resistance, work, and 
power. Shows how to expand basic concepts to solve 
elaborate direct and alternating current networks used 
in modern electrical and electronic circuitry. $11.65 

79— TRANSISTOR PROJECTS—Skip the theory and start 

having fun. Radios: self powered, shirt pocket, regen¬ 
erative, carrier-power, headphone. Instruments and ac¬ 
cessories: sine-square wave generator, preamps for 
VTVM's, gain checker, shortwave calibrator, phase 
shifter, substitution box. Plus remote transistor ear, elec¬ 
tronic compass, simple oscillator, lamp control, multi¬ 
impedance amplifier, electronic counter, portable power 
supply . . . etc. $2.90 

80- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. I (second edition). This book gives circuit dia¬ 
grams, photos of most equipment, and rather good and 
complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 

SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, 8C- 

1068A/1161A receiver to 2 meters. Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $2.50 

81- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/'rcvr to 420 me, BC-457/ARC-5 
xmtrs to 10 meters. Selenium rectifier power units, ARC-5 
power and to include 10 meters. Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $2.50 

82- SURPLUS RADIO CONVERSION MANUAL VOLUME 

NO. Ill—Original and conversion diagrams, plus some 
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 
RM9/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 

23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APA10, APT-2. $2.50 

83— THE SURPLUS HANDBOOK, VOLUME 1-Receivers and 
Transmitters. This book consists entirely of circuit dia¬ 
grams of surplus equipment and photos of the gear. 


One of the first things you really have to have to 

even start considering a conversion of surplus equip¬ 
ment is a good circuit diagram. This book has the 

following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342, 
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 

-659, -669, -683, -728, -745, -764, -799, -794, BC-923, 
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231, 
CRC-7, DAK-3, GF-11, Mark II, MN-26, RAK-5, RAL-5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 

Color Code, JAN/VT tube index. $3.00 

84- SURPLUS SCHEMATIC HANDBOOK-This, too, is a 

book of schematics . . . and just a hint of conversion 
strategy here and there. Contains: APA38, APN1, APR1, 
APR2, APS13, ARB, ARC1, ARC3, ARC4, ARC5, 
ARC5VHF, ARJ, ARK, ATJ, ARN7, ARR2, ART13, ASB7, 
AS81GR, ATK, BCAR231, AC189, BC-191, 221, 312, 342, 
314, 344, 348, 375, 438, 474A, 603, 610, 611, 620, 640, 
645, 652, 653, 654, 659, 683, 684, 728, 733, 745, 779, 
794, 906, 969, 1000, 1004, 1023, 1206, 1335, BN, BP, C3, 
F3, CRC7, CRO-208, CRT3, DAE, GF-11, G09, GRR5, 
1122, 1177, 1208, JT350A, LM, MD7, MN26, PRC6, PRS3, 
R174, RAK, RAL, RAO, RAS, RAX, RBH, RBL, RBM, RBS, 
RC56, RC57, DC, DR, RDZ, SCR-274, 284, 288, 300, 506, 
522, 578, 585, 593, 608, 610, 624, 628, SPR-1, SPR2, 
TBS99, TEW, TBY, TCK, TCS, TG34, TS34AP, TS251UP, 
VRC-8-9-10, VVX-1. $2.50 

85— SO YOU WANT TO BE A HAM-Hertzberg (W2DJJ). 

Second edition. Good introduction to the hobby. Has 
photos and brief descriptions of almost every commer¬ 
cially available transmitter and receiver, plus acces¬ 
sories. Lavishly illustrated and readable. S2.95 

R170—BASIC ELECTRONICS-Rider. Five volume set of 
really illustrated books. (1) Power supplies. (2) Ampli¬ 
fiers. (3) Oscillators. (4) Transmitters. (5) Receivers. Soft 
covers. $10.00 

R199—GETTING STARTED IN AMATEUR RADIO-Berens 
(W2PIK). Fundamentals for getting Novice License. $2.40 

R221—BUILDING THE AMATEUR RADIO STATION—Berens 
(W2PIK). Sequel to above. Everything you need to know 
to build your first ham station. $2.95 

R235—RADIO CONTROL FOR MODEL BUILDERS-Winter. 
One of the best and newest books available on RC. $4.25 

R245-HOW TO USE GRID-DIP OSCILLATORS-Turner 
(K6AI). Construction & uses, an important book. $2.50 

SNS8—SOUND-N-SIGHT CODE COURSE. Three 10" LP 
records and instructions for Novice code, 0-8 wpm. $9.50 

SNS20—SOUND-N-SIGHT CODE COURSE 20 WPM. Ad¬ 
vanced course from 9-20 wpm, three 10" LP's. $8.95 

SNS28—SOUND-N-SIGHT CODE COURSE COMPLETE. All 
six LP records. 0-20 wpm and full instructions. $15.95 
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people who 

don't 

mind ripping 

their magazines to pieces. 
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order. 

Please 
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heck, money order . . . 

or someth! 


we can deposit in the bank. 

Name: .Call: . 

Address: . 

City: .Zone:.State: . 

Radio Bookshop, 1379 East 15th Street, Brooklyn 30, New York 
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EXCELLO ELECTRONICS PRESENTS 

A New Low Price V. F. H. Six Meter Exciter wired 
and tested with tubes. The Excello SPC 6-6 Six Meter 
Transmitter Exciter is the lowest priced six meter 
transmitter on the market to-day. This is not a kit, 
but a complete unit, ready to put on the air with 
any power supply from an AC receiver. 


PRICE 


Advertisers Index 



$29.95 

net to Amateurs 
complete wtih 
tubes. 


TRANSMITTER FEATURES 

Neon Indicators—Providing monitoring of B plus. 
Final Tuning, Grid Drive and Modulation, at a 
Glance. 

Tuning Controls—-Tuning controls are all on the Front 
Panel. 

Access to Components—Removable Enclosure gives 
access to all Components. 

T. V, I. Suppression—T. V. I. Suppression is ac¬ 
complished by shielding and design. 

Compact Size—Complete size of unit is 4" x 5" x 6" 
making it one of the Smallest Six Meter Xmitters 
available. 

Low Power Consumption—250-300 volts {£> 60 MA, 
6AQ5 Final Amplifier, 12AT7 Oscillator Multiplier, 
6AQ5 Modulator, 6AU6 Speech Amplifier. 

Send Money To 

Excello Electronics Co. 9 Inc. 

196-10 116TH AVENUE . ST. ALBANS 12, N. Y. 

Allow 1 to 2 Weeks Shipping 


TELETYPEWRITER EQUIPMENT 

Collins 51J Receivers .50-30.5 me. 

Model #14, IS, 19, 26 & 28 Teletype machines. Tele¬ 
writer Receiving Converter and others. 
Kleinschmidt TT98-TT99-TT100 
For general information & equipment list write: 

Tom W1AFN, Alltronics-Howard Co. 

BOX 19, BOSTON 1, MASS. Richmond 2-0048 


-PLEASE NOTE- 

Hams south of Boston, Mass. Bob Graham 
WIKTJ now has another exclusive amateur 
store at 1105 North Main Street, Randolph, 
on Route 28, one mile south of Route 128. 
Telephone: WO 3-5005. 


-SURPLUS BUYS- 

RG8U 2' Jumper male max plugs ..3 for S2.00 

RG8U 50' w. male coax plugs . $3.50 

Headset H58U |0K ehms w./headband & Pr..">5, new- $2.95 

Headset HS30 lo imp, plug lmo ca s. now. $1.39 

Relays: l»v coil. 2A com. DPDT.3 for $2.00 

1IK ohms, small, scaled, Itrivr. $1.95 

24vdc. Allied, sealed. DPDT. $ .95 

5000 ohms, open frames. DPDT. $1.89 

6vde coaxial, HNC liftings. SPOT, new. $4.95 

Variable Condensers: Dual 3-25 mmfd. small. $ .69 

110 mmfd A PC w./shaft . $ .89 

100 mmfd APC screwdriver .. $ .69 

Dual 35U mmfd. Ikv Hammer. Fit pi-net. $2.25 

Telephone Dial, newest type plume dial. $3.95 

Telephone Headset < In". • new type « coll • i . $5.95 

BC733 10 tube VHF tvr. w./tubes dyiui & conversion 

for 2 or 6 meters. 2(1 lbs. clean. $5.95 

BC-604 transmitter, new. < -:. v. 10 meters .. .. $11.95 

|2vdc 2A supply, llSvae input, new. 35 lbs. $8.95 

Reed freq meter 57-63 ey 3" panel, new. $9.9f 

Reed freq meter 380-420 cycles, new. $10.95 

Ground Plane ant, OOAOA89, 72.5 me *,.i ware Vert inst. 

hk & all fittings, uses 52 ohm cable, new. $7.95 

Vertical Antenna, collapsible, 25', spun alum, pulled by 

stainless steel cable on pulleys. Mtg clamps inel- $9.95 

ARC-5: BC-458 new w./tubes, SSB com.. $9.95 

REX RADIO SUPPLY 84 Cortlandt St., N.Y. 7, N.Y. 


Allied Radio Corp. 64 

Altronics-Howard . 62 

Alvaradio. 47 


Amber Industrial Corp. 58 

Central Electronics, Inc. 43 

Clegg Laboratories, Inc. 53 

Cosmos Industries. 48 

Cushcraft. 59 

Dow-Key Co. 58 

EICO. 2 

Excello . 62 

Fair Radio Sales. 59 

General Electric . 5 


Globe Industries, Inc. 59 

Graham Co. 62 

Ham-Swap. 62 

Hi-Par . 56 

International Crystal Mfg. Co. 

Cover 2, I 

McRae-Smith. 57 

Metro Electronics Corp. 56 

Mini-Products, Inc. 45 

Neil Co., The. 46 

Peterson Radio Co., Inc.Cover 3 

P & H Electronics, Inc. 51 

Precision Communication Assoc.. . 57 

Radio Amateur Callbook, Inc. 6 

Radio Bookshop.60, 61 

Rex Radio Supply Co. 62 

R-F Wattmeter. 57 

Solar Electronics Corp. 55 

Spera Electronics Supply . 53 

Standard Parts . 47 

Stellar. 39 

Subscription to 73. 54 

Tapetone, Inc. 49 

Telrex. 7 

TMC . 63 

Vesto . 49 

Vibroplex Co., Inc. 57 

73 Subscription. 54 


• HAM-SWAP • 

The FASTEST way to buy , sell or swap Ham Gearl 
$1 a year brings you 24 issues of bargains galore— 
PLUS the "Fastest Way in the World" to profitably 
dispose of your old or excess parts and equipment. 
FREE ad certificate and latest edition returned imme¬ 
diately if you send $1 NOW to: 

HAM-SWAP, Inc., 35-F East Wacker Dr., Chicago 1, III. 
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The Technical Materiel Corporation 


MAMARONECK, NEW YORK 
in Canada; TMC Canada Ltd. 

Ottawa, Ontario 
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to all our Ham Friends 
the world over 


from the 


-<‘w 

► 


Allied Ham Shack- 


W8CZE 

Jack Schneider 
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■;\ j?*si 
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W9BHD 

Joe Huffman 


W9WHF 

Jim Sommerville 


wjSjlA' 


a 


W9HLA 

Joe Gizzi 


W9VOB 

Burt Fischel 


and from the rest of the gang at Allied 


W9BUD 
K9BYD 
W9CCW 
K9CD J 
W9DCB 
W9ECC 
K 9 E I L 
W9EXQ 
K9GS B 
K9GXK 
K 9 H L V 


Larry Blostein 
M. Fleischman 
Rudy Ackermann 
Joel Bolker 
Milt Fojtik 
Bob Gumm 
Don Saxon 
Chuck Stone 
Norman Eastman 
Jack Wolfson 
R. Archambeault 


K9HOB 
KN9IJO 
K 9 K E F 
K9KVQ 
KN9KWT 
K9KWY 
K9M D F 
W9MHB 
W9QBB 
KN9RID 


Don Wisniewski 
Mike Heinrich 
Leon Hearn 
Rodger Nordlund 
Bob Oatley 
Sherwin Berger 
Jack Marcus 
Goodwin Mills 
Tasker Day 
Lloyd Mast 


W9RNO 
W9SFW 
W 9 S I A 
W9THG 
W9VHI 
W9VHS 
W9WOV 
W9ZJU 
H H2 LR 
W9VES 
W9ZOA 


Jack Matin 
Lou Dezettel 
Franklin Swan 
Leo Borek 
Don Kobiljak 
Tony Marcello 
George Bercos 
“Doc” Towler 
Louis Roumain 
Phil Simmons 
George Duffy 



serving the Amateur since 1921 

ALLIED RADIO 

too N. WESTERN AVE., CHICAGO SO, ILL. 
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PRs are built to PERFORM . . . under good 
conditions and bad. They have that extra 
measure of stability and dependability 
BUILT-IN . . . that plus of rugged precision 
that guarantees years of unfailing service. 
Thousands of pre-war PRs are still per¬ 
forming .. . still right on the kilocycle! No 
wonder PRs can be UNCONDITIONALLY 
GUARANTEED. 

40 and 80 Meters, PR Type 

Z-2, — 500 Cycles. $ 2.95 Net 6 Meters, PR Type Z-9A, 

Third Overtone, PR Type Z-9A, 50 to 54 Me., ' 15 Kc $6.95 Net 

24,000 to 24,666 ond 25,000 Citizens Band, PR Type 


to 27,000 Kc.. —3 Kc. $ 4.95 Net Z-9R, .005% . $2.95 Net 


PETERSEN RADIO COMPANY, INC. 

2800 W. BROADWAY . COUNCIL BLUFFS, IOWA 



EXPORT SALES: Royal National Corporation, 250 VV. 57th Street, New York 19, N. Y., U. S. A. 



















